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Apple Computer Inc., 20525 Mariani Avenue, Cupertino, California 950H 

For the authorised Apple dealer nearest yoUt call 800^538-9696 (800-662-9238 in California,) 


Fmitful Connections. 


A joy to behold. 


There are more people in more 
places making more accessories 
and peripherals for Apples than 
for any other personal computer 
in the world. 

Thanks to those people— 
in hundreds of independent 
companies—you can make the 
humblest 1978 Apple II turn tricks 
that are still on IBMs Wish List 
for 1984. 

But now were coming out with 
our very own line of peripherals 
and accessories for Apple' Personal 
Computers. 

For two very good reasons. 

First, compatibility. We've 
created a totally kluge-free family 
of products designed to take full 
advantage of all the advanta^s 
built into every Apple. 

Second, service and support. 



Now the same kindly dealer who 
keeps your Apple PC in the pink 
can do the same competent job 
for your Apple hand-disk and your 
Apple daisywheel printer. 

So if you’re looking to expand 
the capabilities of your Apple II 
or III. remember: 

Now you can add Apples to 
Apples. 


The new Apple Joystick II is 
the ultimate hand control device 
for the Apple II. 

Why is it such a joy to use? 

With two firing buttons, it’s 
the first ambidextrous joystick — 
just as comfortable for lefties 
as righties. 

Of course, it gives you 360* 
cursor control (not just 8-w'ay like 
some game-oriented devices) and 
full X/Y coordinate control. 

And the Joystick II contains 
high-quality components and 
switches tested to over I,0(X),000 
life cycles. 

Which makes it a thing of 
beaury. And a joystick forever 

g ^ 



Gutenberg would be proud. 



Old Faithful Silenq'pe* has now been joined by New Faithfuls, the 
Apple Dot Matrix Printer and the Apple Letter Quality Printer. 

So now, whatever your budget and your 
needs, you can hook your Apple to a printer 
that's specifically designed to take advan¬ 
tage of all the features built into your 
Apple. With no compromises. 

The 7x9 Apple Dot Matrix 
Printer is redefining “correspondence 
quality’’with excepdohal legibility. 
With 144x160 dots per square inch, it can 
also create high resolution graphics. 

The Apple Letter Quality Printei; 
which gets the words out about 33% 
faster than other daisywheel printers 
in its price range, also offers graphics 
capabilities. See your authorized 
Apple dealer for more information and 
demonstrations. Because, unfortunately, all 
fit to print simply doesn’t fit. 
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D the creek 
without 
a paddle? 


Orl( 
the duni 
Wh£ 

be hapE 


has fin; 


game plmaies were designed with 
one rece® discovery in mind: 

Peopl|klaying games get 
exdted at3 can squeeze very, very 
hard. ™ 

So we ^de the cases extra 
rugged. Wfejlsed switches tested 
to 3,ClOO,OOalife cycles. Vk shaped 
them for hdiBing hands and placed 
the firing Mtton on the right rear 
side for mijKimum comfort. 

So yoffi never miss a shot, 


in space? Or down in 
ons? 

ver your games, you’ll 
to know that someone 
[y come out with game 
uilt to hold up under 
!g fire. Without giving you 

e Hand Controller II 
dies were designed with 
discovery in mind: 
laying games get 
can squeeze very, very 


Launching pad for numeric data. 


Good tidings for crunchers of 
numerous numbers: 

Apple now offers a numeric 
keypad that’s electronically and 
aesdierically compatible 
with the Apple II 
Personal Computer, I 
So you can enter 
numeric data 
faster than 
ever before . 

The Apple 
Numeric I^y- T\ 
pad ll has 
a standard 
calculator- 
style layout. 

Appropriate. 


because unlike some other key¬ 
pads, it can actually function as a 
calculator 

The four function keys to the 
left of the numeric pad should be 
. . of special interest 

to people who use 
VisiCalc? Because 
they let you zip 
around your 
work sheet more 
easily than ever, 
adding and 
deleting entries. 

With one 
hand tied be¬ 
hind your 
back. 


ia a registered iiradernark cif Vi£iG3f|i Ihc. 
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A storehouse of knowledge. 

If you work with so much data and reliability, you need only store 

or so many programs that you find one word of wisdom: 

yourself shuffling diskettes con- Apple, 

stantly, you should take a look at 
Apple’s EfeFile™ the personal 
mass storage system for .. - - 

the Apple Ill Personal .f ' . ■ 

Computer ? ‘ 

This Winchester-based _ 'r;' 

5-megabyte hard disk ' 
can handle as much data 
as 35 floppies. Even more 
important for some, it 
can access chat data 
about 10-times faster 
than a standard floppy 
drive. 

So now your Apple 
in can handle jobs once 
reserved for computers 
costing thousands 
more. 

As for quality 
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Themes 

52 16-Blt Designs by Phil Lemmons/ Powerful 16-bit microprocessors coupled with 
greater memory capacity and advanced memory-management techniques promise to 
elevate the micro to new levels of power and speed. And the winners are the users. 
In our theme articles you'll read about what's new in the 16-fait arena. 

54 Sunrise Systems by Bruce Roberts / This Texas-based startup company produces 
portable 8- and 16’bir microcomputer systems that are labeled and marketed by OEMs. 

74 The Gavllan Mobile Computer by Phil Lemmons / Lightweight powerful, and 
portable, this battery-powered 16-bit computer can go anywhere. And its optional printer 
fits in a standard-size briefcase right along with the computer. 

96 DIgftars Professional 300 Series by Wesley Melling / Owning a 325 or 350 

is almost like having a personal minicomputer. They both share the PDP-J1 instruction 
set and memory management and provide about 90 percent of the throughput of a 
POP-11/24. 

104 A DEC on Every Desk? by John J. Snyder / A look at Digital Equipment Cor¬ 
poration's representatives In the microcomputer world. 

110 Tight Squeeze: The HP Series 200 Model 1 6 by John Monahan / How Hewlett- 
Packard crammed a powerful 16-bit microcomputer into one square foot of desk space. 

128 Texas Instruments' 99/2 Basic Computer by Harry Littlejohn and Mark Jander 

/ Software compatible with the 99/4A, this 16-blt. less-than-S 100 machine makes a good 
home computer. 

138 Implementing Minicomputer Capabilities In a Desktop Microcomputer by 

Cofin Nayler/ Multiple users, Xenix, and local-area networks characterize the Altos 586. 

ISO A Machine for AM Processors: The Fujitsu Model 16s by Wayne Cling* 
ingsmith / its plug-ln processors allow the Model 16s to run a variety of operating systems 
and applications programs. 

168 The Pronto Series 16 by Skip Hansen / An explanation of the design philosophy 
behind this business-oriented lntei-80186 based microcomputer 

188 A Sleek Import; The Oocutel/OllvettJ M20 by Sergio MeMo-Grand / A per¬ 
sonal computer that marches to the beat of a different drummer—the Z8000. 

194 Modular Architecture by Sudha Kavuru / Some insights Into designing a modular 
computer around the IBM Personal Computer. 

208 Digital Research's DR Logo by Gary Kildall and David Thornburg / This user- 
friendly language comes of age. 

230 An Inside Look at MS-DOS by Tim Paterson / The history of and design deci¬ 
sions behind MS-DOS, how it works, and where it's going. 

256 BYTE West Coast: A Guided Tour of VIsI On by Phil Lemmons / Visicorp's 
Bill Coleman discusses in detail the development, workings, and operation of Visi On, 
the company's new operating environment. 
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Martjnsviiie NJ 08836. Second class postage paid at Peterborough. N.H. 03458 and additional mailing offices. 
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Features 

35 Use ADPCIW for Highly Intelligible Speech Synthesis by Steve Ciarcia / In¬ 
tegrated circuits from Oki Semiconductor compress digitized speech data effrcientiy. 

282 NEC PC-a201 by Stan Wszola / Yet another portable computer vies for a place 
in the executive briefcase. 

306 The User Goes to the Faire by Jerry Pourneiie / Our redoubtable critic reports 
on his journey from Chaos Manor to the Eighth West Coast Computer Faire 

339 Design Philosophy Behind Motorola's MC6S000. Part 3: Advanced Instruc¬ 
tions by Thomas W. Starnes / Special MC6SOOO instructions allow programmers to write 
complicated code quickly and compactly. 

352 The Bazerles Cylinder by Rinafdo F. Frisco / How to create ciphertext using 
methods based on the Bazeries Cylinder's time-proven cryptographic principles. 

387 AVL Trees by W. D. Maurer / Introducing a scheme for searching and updating 
sorted data efficiently. 

395 Build a Simple Light Pen for the Apple tl by David J* Lilja / Avoid corrtpiex 
hardware by using software strategically. 

411 User's Column: Zenith Z-IOO, Epson QX-TO, Software Licensing, and the 
Software Piracy Problem by Jerry Pourneiie / Our intrepid columnist shoots from the 
hip and takes a little flak. 

450 The 8086—An Architecture for the Future, Part 1: Introduction and 
Glossary by Stephen A. Heywood / The advanced 8086 microprocessor overcomes 
the limitations of previous designs. 
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Reviews 

288 HMS3264 EPROM Programmer by Marvin L De Jong I This program package 
lets an Apple II handle the programming tasks for a variety of software-development tasks, 

298 Electrohome Supercoior Board and Color Monitor by Jon N. Swanson I A 
color-graphics display system for the Apple II, 
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Editorial 


High-Tech Morrill Act 


Lawrence J. Curran, Editor in Chief 


The U-S. Senate has begun deliberations on a bill that would create a highly 
desirable partnership whose goal is the revitalization of high-technology 
education in this country. The bill, S.631, would join the federal government, 
state governments, and educational institutions with high-tech companies in 
an effort to ensure that the human resources required for this nation to com¬ 
pete in worldwide high-tech markets will be available. Sen. Paul Tsongas (D., 
Mass.) is the primary sponsor of the initiative, which he calls "the high- 
technology Morrill Act." 

The Morrill Act established the federal land-grant college system in 1862 
and is credited with revolutionizing U.S. agriculture education and, eventual- 
ly^ agricultural production. It helped foster an industrialization that led to 
global agricultural leadership for the U.S., a position we still maintain. Sen. 
Tsongas' bill could do the same for high-tech education by providing $500 
million per year over five years. Half the money would come from the federal 
government, state governments would be asked to contribute 30 percent, and 
industry 20 percent. We heartily support this legislation, and urge you to sup¬ 
port it by contacting your representatives. 

Among other things, the money would be used to establish computer 
literacy programs in elementary and secondary schools; make the teaching of 
math, science, and engineering more attractive as a career; modernize univer¬ 
sity lab equipment and establish university research and education centers; ex¬ 
pand technician training programs at community colleges; and develop pro¬ 
grams to teach the management of technological innovation. 

The education grants established by the bill would be administered by the 
director of the National Science Foundation, who would be authorized to 
establish an advisory committee representing industry, education, state 
government, professional societies, and labor organizations. We think that 
such an advisory committee can be effective, but we also believe it's critical 
that it receive strong direction from high-tech industries that compete globally 
so that it is responsive to real-world competitive considerations. 

Sen. Tsongas is to be commended for his astuteness in seeking counsel from 
people who should be especially well qualified to understand global competi¬ 
tion and education in high-technology industries. Those assisting with the 
legislation include the authors of a recent book that we think is an enli^tening 
contribution to the literature; Ray Stata, president of Analog Devices Inc., 
Norwood, Massachusetts; and James Botkin and Dan Mmancescu, con¬ 
sultants in high technology from Cambridge, Massachusetts. The book is 
Global Stakes, The Future of High Technology in America (written with John 
McClellan. Ballinger Publishing Co,, Cambridge, MA, 1982), 

It's time that this nation started to deal more effectively with global competi¬ 
tion. Through its emphasis on education, S.631 seeks to keep U.S. high-tech 
industry on the leading edge. Education is the long-fallow ground that must be 
fertilized so that the engineers, scientists, and technicians it produces are 
prepared for ever more formidable competition in future decades.! 
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How to buy a computer 
by the numbers. 


IntroducingtheCromemco C IO Pen 
sonal Computer Only $1785, including 
software, and you get more profes¬ 
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it. 

The C-10 starts with a high-resofu- 
tion 12"' CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-to use 
keyboard and a 5^.4" disk drive with an 
exceptionally large 390K capacity. 
That's the CTO, and you won't find 
another readyTo-use personal com¬ 
puter that offers you more. 

But hardware can't work a lone. 
That's why every CTO includes software 
“Word processing, financial spread 
sheet, investment planning and BASIC. 
^Hard-working, CP/M'^-based software 
Wnat meets your everyday needs. Soft* 
wVe that could cost over $1000 some¬ 



where else. FREE with the CTO. There's 
really nothing else to buy. 

But the C-lO's numbers tell only 
part of the story. What they don't say 
is that Cromemco Is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 

And now for the first 
time, this technology 
is available in a 
personal computer 

One last number. 

Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, RO. Box 7400, Mountain 
View, CA 94039. fn Europe, write 
Cromemco A/S, Vesterbrogade 1C, 

1620 Copenhagen, Denmark. 

is a registered trademark of Digital Researcti. Inc. 

All Cromemco products are serviced by TRW. 


Cromemco 

Tomorrow's computers today 

Circle T02 on Inquiry card. 
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MICROBYTES 


Staff-written highlights of late developtnents in the microcompiiter industry. 

OPERATm SYSTEm BATTLE LINES INVOLVE IBM, DEC. AMERICAN BELL 

International Business Machines, Digital Equipment Corporation, and American Bell will make separate 
moves that together could reshape the world of microcomputer operating systems. IBM Is believed ready 
to make available more operating systems for the IBM PC and may emphasize for the business market an 
operating system other than PC-DOS. One account says that IBM sees the need for a multitasking 
operating system with more flexible data structures. Another account says IBM is developing its own 
operating system for the IBM PC to be compatible with the CPIX version of Unix that runs on the IBM 
Series 1. IBM's alternate channels marketing department has also arranged for CDI In Bellevue, WA, to in¬ 
stall the Pick operating system on the PC late this year. A Microsoft spokesman, however, says,"We have 
a long-term relationship with IBM and have solid plans involving PC-OOS." 

Microsoft has strengthened its position elsewhere by reaching a large OEM agreement with American 
Bell. At least some of American Bell's computers will run Microsoft's Multi-Tool application programs and 
some version of the Unix operating system. Other American Beil microcomputers, however, will run well- 
known application programs from a variety of major software houses. Meanwhile, Digital Equipment Cor¬ 
poration is working closely with Digital Research and VIsicorp. DEC'S low-end microcomputers such as the 
Rainbow 100 will run Concurrent CP/M-86 and Visicorp's Visi On operating environment. 

BieiTAL RESEARCH INTRODUCES PERSONAL BASIC AND MARKETS LANGUAGES FOR IBM PC-DOS 

Digital Research has introduced Personal BASIC, an interpretive BASIC designed to compete with Micro¬ 
soft BASIC but to sell for only $1 50, compared to MBASIC's $350, and at OEM prices far below that. 
Personal BASIC checks syntax as statements are entered and reports syntax errors before the program is 
run. It has advanced error trapping, informative error messages, and debugging aids such as statement- 
number tracing, variable tracing, and breakpoints with single-step operation. Version 1.0 of Personal 
BASIC runs source code written in Microsoft BASIC or IBM PC BASIC except for PC BASIC's graphics 
commands. Version 2.0 will support fully integrated graphics statements through the GSX Implementation 
of the graphics kernel standard. 

Digital Research's Language Division has broadened its marketing strategy and is selling all DR lan¬ 
guages in versions to run under IBM PC-DOS. These include CBASIC-86, CB-86, Pascal/MT + -86, 

PL/l-86, C-8086, Microfocus COBOL, and the programming aids Display Manager and Access Manager. 
CB-80 and CB-86 have been enhanced to Include some graphics support. Digital Research says its lan¬ 
guages will provide portability of applications programs across microprocessors and operating systems. 

SYOIS SYSTEM INTEGRATES VOICE AND VISIWORD 

Sydis Inc., a startup company in San Jose, CA, has introduced the Voicestation System, a 68000-based 
system with desktop-manager software that incorporates the functions of a personal computer, a tele¬ 
phone, a dictating machine, a card file, and a calendar. Each terminal has its own 68008 microprocessor, 
128K bytes of graphics RAM, and 832 by 608 resolution. The combination of voice input, mouse, and 
programmable-function keys may greatly reduce or eliminate the need for many users to have a keyboard. 
While the Sydis system does not provide voice recognition, it does provide voice memos and voice an¬ 
notation of text documents generated with Visicorp's Visi word. The central Sydis Information Processor 
uses multiple 68000s and manages a shared 160-megabyte hard disk. Price of a 1 6-user system is less 
than $7000 per user. 

MICROSOFT ANNOUNCES MULTI-TOOL WORD. MOUSE 

Microsoft has introduced Multi-Tool Word, the second of the company's planned series of productivity 
tools. Developed under the guidance of Charles Simonyi, formerly of Xerox PARC, Multi-Tool Word pro¬ 
vides sophisticated printer support and text-editing. Use of the new Microsoft mouse for the IBM Personal 
Computer is optional. The two-button mouse and three programs that demonstrate its use cost $1 95. 

SOFTOFFICE TO OFFER IBM PC INTEGRATED SOFTWARE 

The Softoffice Co., San Rafael, CA, is developing both networking and stand-alone versions of an inte¬ 
grated software system for the IBM PC. President Bruce Van Natta describes the product, also called Soft- 
office, as an object-oriented structure and says it will provide fully integrated applications, electronic mail, 
and videotex, all accessible through a pictorial desktop manager for professional and administrative users. 


Circle 344 on Inquiry card. 
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MICROBYTES --- ■■ 

0CTA60N 80288 SUPPORTS THREE OPERATING SYSTEMS SIMULTANEOUSLY 

Octagon Computer Systems will announce the first 80286/Z80*based dual-processor multiuser system at 
PC '83 in San Francisco June 17. Software will allow users to run PC-DOS, Concurrent CP/M-86, and 
CP/M-80 applications software at the same time on different terminals. The system's standard equipment 
includes a 5%-inch IBM-PC-format floppy disk, an 8-inch floppy disk, and a 5%-inch Winchester hard disk. 
As a result, the system supports convenient transfer of files between the two sizes. Other hardware 
features include up to 4 megabytes of onboard memory, 8 high-speed serial ports, 8 video-display con¬ 
trollers, 6 parallel ports, 64K bytes of PROM, and a calendar/clock with battery backup. The system, in¬ 
cluding the 1 5-megabyte formatted hard disk, is priced at $8750. 

PFS:WRITE COMING THIS MONTH FROM SOFTWARE PUBLISHING 

PFS;WRITE, a what-you-see-is-what-you-get word processor, will be available this month for $140. 
Developed by Software Publishing for the IBM PC, PFS:WRITE works with PFS:File to do mailing lists and 
can print data tables from PFS:Report, bar charts from PFSiGraph, and spreadsheets from Visicalc. 

MICROPRO IMPROVES WORDSTAR AND INTRODUCES PLANSTAR, STARRURST, STARINDEX 

Micropro International, San Rafael, CA, recently announced three new products and an updated version of 
Wordstar. Wordstar (3.30) for the IBM PC has user-definable function keys, faster screen updating 
through memory-mapped video, a new install program, and support for color displays. 

Planstar, a financial modeling tool that runs on PC-DOS or any microcomputer with CP/M version 2.2 or 
later, includes bar charts and line graphs and can build large multidimensional models and consolidate 
worksheets. With Starburst, users create menus for their own office "script" to link Micropro or other pro¬ 
grams and automate a series of tasks. Starburst performs repeat sequences and conditional logic. The pro¬ 
gram runs on CP/M version 2.0 or later, an Apple with a CP/M board, PC-DOS 2.0, MS-DOS, and 
CP/M-86. Starindex works with any version of Wordstar to create alphabetized indexes with subentries 
and a four-level table of contents. 

ASHTONTATE INTRODUCES FRIDAY 

Ashton-Tate of Culver City, CA, publisher of dBASE II, is offering a new user-friendly personal filing 
system called Friday that permits adding, deleting, and changing of fields and creating and changing of 
files from anywhere in the system. Every screen display shows a reference to a related section in the 
user's manual. Data from Friday and dBASE II can be combined. Friday costs $295 and is available now. 

SHARP ENTERS PORTABLE-COMPUTER MARKET 

Sharp Electronics has introduced the Super Portable Computer, an IBM-PC data-compatible unit. The 
SPC has a flip-up liquid-crystal display providing 8 lines by 80 characters and a full-size keyboard. It 
uses the 8088 microprocessor and comes with 1 28K bytes of CMOS RAM expandable to 256K bytes, 
MS-DOS and BASIC in ROM, and two slots for ROM cartridges (64K to 1 28K bytes), RAM cartridges 
(64K bytes), or bubble memory cartridges (1 28K bytes). The unit is powered by rechargeable batteries. 
The SPC is expected to be bundled with word-processing, electronic spreadsheet, communications, and 
executive planner programs. Suggested retail price for the SPC with one bubble memory cartridge will 
be in the $2495 to $2995 range. 

NANOBYTES 

American Eiell may market Apple computers through its 461 Phone Center stores. . . . The Hewlett- 
Packard 85B and 86B are the first micros to have built-in semiconductor virtual disks as standard equip¬ 
ment. . . . Quarterdeck of Santa Monica, CA, showed a desktop manager that integrates existing PC-DOS 
and CP/M-86 applications programs. . . . Schuchardt Software Systems will offer applications-oriented 
database-modeling systems that "take advantage of recently developed artificial-intelligence techniques to 
simplify the user/machine interface," according to Frederick H. Schuchardt, president and founder of the 
new San Rafael, CA, company. A software hotline service will be available by subscription to end users, 
dealers, and OEMs. Schuchardt was formerly president of MicroPro's World Trade division and before that 
managed applications development for the American Airlines Sabre System. . . . Fujitsu's $2400 1-mega¬ 
byte RAM board for its Micro 16s uses 256K-bit RAM chips. . . . 3Com Corp. has reached agreement 
with 25 retail stores to distribute the company's Ether/Series Ethernet products. Businessland and 
independent Computerland stores are among those handling the 3Com products, 3Com reports selling 
1000 Etherlinks for the IBM Personal Computer since the beginning of 1983. 
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Percom Data Corporation has one hard disk drive-system for just about ALL personal computers 
. 4 - includinq of course ,. ^ IBM -^-PC, APPLE II, and TRS‘80'" , Percom Data’s innovations 


. 4 4 including of course , . ^ IBM -^-PC, APPLE ^' II, and TRS‘80'" , Percom Data’s innovations 
with SVa' Winchester technology mean that for most personal computers , , ^ 
havinq a reliable hard disk system is as easy as hooking up a cable. 


having a reliable hard disk system is as easy as hooking up a cable. 

A Percom Data PHD''' will interface with your present system ... and your future system .., 
so if you do change computers, you can stilf keep your most important investment... 
your Percom Data Hard Disk Drive. 

Because Percom Data helped create the industry standards of today ,.. new designs in software 
and hardware will make your selection of a Percom Data Hard Disk Drive pay off 
tomorrow through system compatibility. 

A Percom Data PHD works to capacity because we take the time to correctly develop interface 
software to your computer which leaves no performance holes for you to fall into. 

Percom Data knows software functionality is the key to hardware performance. 

Today Percom Data PHD supports a variety of software to match your computer: 

IBM ^-PC, PC DOS '" 1.1 OR 1.0 
CP/M-86% CONCURRENT CP M-86™ 

APPLE% DOS 3.3, CP/M " 

TRS-80^ MODELS III & I, DOPLUS, LDOS 


IMAGINE ... Percom Data Winchester SVa" technology ... for today’s computers . . . 

and tomorrow's. 

To receive an informational booklet describing Percom Hard Disk Systems, or to determine if we 
have a system for your computer call our 
Hard-Line Hot-Line at 1-800-527-1222. 

We will also give you the name of a nearby authorized Percom Data Dealer. 

Dealer inquiries are welcome. 
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FOOTNOTE- 

The Bottam Line in Word Processing 



FOOTNOTE automatically num¬ 
bers and formats footnotes in a 
WordStar® or Select™ docu¬ 
ment file. 

As you type a manuscript, you 
can enter the footnotes any¬ 
where in the text or in a separ¬ 
ate note file. When you exit the 
text - editor, run FOOTNOTE. 

FOOTNOTE places the notes at 
the bottom of the correct page 
or removes them to a separate 
endnote file. You can re-edit 
the formatted fileto add, delete 
or modify text and notes. Then 
run FOOTNOTE again to cor¬ 
rectly re-number and re¬ 
format the file. 

Word processing users who 
underline or boldface phrases 
often discover that they forgot 
to terminate the print com¬ 
mand. PAIR checks that print 
commands, parentheses, brack¬ 
ets and quotations are properly 
terminated, 

FOOTNOTE and PAIR together 
are $125. They require CP/M* 
2.2, CP/M-86™ or IBM PC DOS 
and a minimum of 48K RAM. 
They are available in many popu¬ 
lar microcomputer formats. 
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DIGITAL MARKETING CORPORATION 


{SOW 8J6-2222 

2363 &OUllVAirtJ Cl&CLE - WALNUl CftttK * CA 
[4151 iMD - TELEX 17 1852 (DtOMKTG WNCKI 

FOOTNOTE and PAtR are trademarks of 
Pro/Tem Software. CP/M Is a registered 
trademark of Digital Researcti , Inc. CP/M-86 
is a trademark ot Digital Research, Inc. 
WordStar Isa registered trademark of Micro^ 
Pro International. Select is a trademark of 
Select Information Systems. 



Vox Populf 

The recent issue on standards missed an 
important new trend in the standards- 
making process. It is all the more signifi¬ 
cant because it is the result of the pro¬ 
liferation of microcomputers, where the 
BYTE readership is strongest. The trend is 
the democratization of standards. 

Ten years ago the ANSI (American Na¬ 
tional Standards Institute) rule for a 
balanced representation of committee 
members between users, implementers, 
and general-interest members was easily 
satisfied from the large corporations will- 
ing to ante up the high membership fees 
required by CBEMA because only large 
companies could afford computers. 

With the advent of microcomputers this 
is no longer true. Consider Chuck Card s 
new working group for a standard floppy- 
disk format. To be a member of this com¬ 
mittee costs you $150 per year for three to 
five years, plus travel and lodging costs 
four times a year to the other side of the 
country. For a large company with a 
vested interest, this is not too much. But 
users like you and me cannot afford $1000 
or so each year for thb kind of activity. 
The result is that ANSI activities are going 
to be increasingly biased away from the 
users toward the manufacturers. Note 
that CBEMA {the official secretariat) 
stands for Computer and Business Equip¬ 
ment Manufacturers' Association, which 
is hardly likely to encourage participation 
of independent users. 

But I mentioned a new trend; it is 
developing within the IEEE Computer 
Society. The Computer Society, through 
the FEEE (Institute of Electrical and Elec¬ 
tronics Engineers), is a member of ANSI, 
and thus a full-fledged standards-making 
body. But there is no $150 membership 
fee, and many of the active working 
groups stay in one place so that there is a 
possibility for participation by users. 
True, a committee meeting in Silicon 
Valley is still out of the budget for East 
Coast participants, but at least West 
Coast participants are not locked out also. 
Furthermore, the Microprocessor Stan¬ 
dards Committee rules permit member¬ 
ship by correspondence, so everyone has 
the opportunity to have a say in the for¬ 
mation of these far-reaching standards. 
Finally, unlike the traditional ANSI pro¬ 
cedures, the Microprocessor Standards 
Committee has a policy of publishing full 
drafts for public review and comment in 


widely read trade journals, so you can see 
what is going on and have the opportuni¬ 
ty to participate. 

As with any new trend, there are reac¬ 
tionary forces. Even within the Computer 
Society there are those who want to in¬ 
hibit the democratization by squelching 
publication or insisting on peripatetic 
meeting places. You, the readers of BYTE, 
can put in your vote for democracy. Write 
ANSI and/or the Governing Board of the 
Computer Society and demand to be a 
part of the standards process. Insist on 
public review of work in process (i.e., 
publication of drafts) and working groups 
that stay in one place long enough to per¬ 
mit the participation of unfunded users 
like you. Remind them of the success of 
IEEE-696 (S-100 bus) and the soon-to-be 
standard P754 {Binary Floating Point) that 
benefited from this open process. Your 
voice counts. 

Some organizations to write to are the 
American National Standards Institute 
{1430 Broadway, New York, NY 10018), 
the IEEE Computer Society (FOB 80452, 
Wo rid way Postal Center, Los Angeles, 
CA 90080), and the Microprocessor Stan¬ 
dards Committee, Michael Smolin, Chair 
(Synertek Inc. MS61, FOB 552, Santa 
Clara, CA 95051). 

Please don't everybody write to me ex- 
peeling replies. I am another unfunded 
user trying to get some work done to pay 
the bills. 

Tom Pittman 

FOB 6539 

San Jose, CA 95150 


Another Standards 
Organization 

The February articles on standards were 
excellent. Richard S. Shuford's editorial, 
"Standards, The Love/Hate Relationship" 
(page 6), and especially his analysis of 
forces hindering standardization were 
right on target. 

Your readers may be interested in a 
standards organization that was not men¬ 
tioned in the issue, ASTM Committee 
E-31 on computerized systems. ASTM 
{American Society for Testing and 
Materials) was founded in 1898. It is the 
oldest voluntary consensus standards 
organization in the United States. It is also 
among the most prolific, with over 6500 
separate standards in the 64-volume An- 
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TOUGH TO 

It's no surprise so many businesses today are using our 
CompuStar' mutti-user microcomputer. All sorts of 
businesses, those at the top and those on the way, know 
that only CompuStar can give them the big system 
performance theyli need as they grow. And they know 
that only CompuStar can deliver that performance at a 
fraction of the cost of most other systems. 

CompuStar' salves the small business computer 
dilemma It's ideal for those first time business users who 
need only single-user capability But it's also perfect 
when those small businesses grow Into large 
corporations. That s because CompuStar is truly 
expandable... all the way up to 255 workstations, each 
with its own processor and internai computer memory. 
And that means fast; Ta^tTe^ome', even when many 
users are on-line at the same time. 

Whether you're a small business with big plans or a big 
business with an eye tor economy, CompuStar' has the 
performance and versatility that's tough to outgrow.. .the 
price/performance ratio that's Impossible to beat! 

*Mn^c»5*jn -•+ 4 !fJiafinnnii ol M-rnomft CP'^l 
tflfSTietQnfttl c(t DiQil-ii 


OUTGROW 

STANDARD FEATURES 

4 t» 350K/750K/1.5 MB workstation disk capacities 
9 64K RAM and twin processors in each workstation 

# An easy-to-read 12Hnch non-glare screen 

# Operator convenience features - numeric keypad and 
visual text highlighting 

# Microsoft" Basic 

# CP 'M t operating software 

O Truiy multi-user and multhprocessor 

STORAGE OPTIONS 

# 10 MB compact low-cost and tabletop 

# 96 MB 80 fixed and 16 removable megabytes 

# 144 MB-reliable, ru§§ed Winehestef storage 

CompuStar^ is built and backed by the company that's 
been in the microcomputer business as long as 
microcomputers have been in business Would you trust 
your business to anything less? CompuStar' Tough to 
beat. Tough to outgrow! 
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Use Apple software in your 
IBM PC and XT 

Who said you can t mix Apples and 
IBMs? Innovation by Quadram 
makes it possible with Quadlink” 
A simulated Apple computer on a 
revolutionary new enhancement 
board. 

Most programs designed for the 
Apple II. II Plus or Me — including 
educational software and enter¬ 
tainment options — are now com¬ 


patible with IBM PCs sophisticated 
business capabilities. That’s right. 
An Apple and an IBM. In one com¬ 
puter with no software limitations. 
Quadlink by Quadram opens a 
whole new world of possibilities. 

Easy to use 

Quadlink plugs inside IBM PCs. No 
conversion or reformatting of disk¬ 
ettes needed. Just load Apple soft¬ 
ware in the IBM and key one com¬ 
mand. That puts you in the Apple 


mode. When ready to switch back, 
just press a different key. It's that 
simple. Like having an Apple 64K 
computer inside your IBM. 

Keep the extras 

Quadlink allows use of all IBM 
enhancements while running Apple 
software. Printers, buffers, moni¬ 
tors and more. 

When using a monitor there’s no 
plugging or unplugging cables. 



I 


Apple and the Apple logo are registered trademarks of Apple Computer^ inc. 

IBM and the IBM logo are registered trademarks of International Business Machines Corporation. 










MERGER OF APPLE AND KM 


decade an innovator in personal 
computer enhancements and color 
graphics peripherals. 

Quadram products are available 
only through authorized dealers 
worldwide. Visit one and ask for a 
demonstration of Quadlink. Priced 
at only $680. we think you 11 like 
what we've discovered. 

Check on our other enhancements 
too, especially Quadboard. the orig¬ 
inal multifunction board for the 
IBM PC. 


OJADRAM 

CORPORATION 

An intaihgeni Systtifn; Company 


4357 Park Drive / Norcross. Ga, 30093 i (404} 923-6666 
TWX 810-766-4915 (QUADRAM NCRS} 


Apple programs will appear on an 
IBM monochrome or color monitor* 
like Quadram s vivid RGB 
color monitor Quadchrome. more 
clearly than Apple s own screen — 
even while working with Apple's 
high resolution color graphics. 


Explore your options 

Quad link comes standard with 64K 
memory. Requiring only one expan¬ 


sion slot it offers a game port and 
works with all installed I/O devices 
designed to enhance the IBM PC. 
Like parallel and serial ports for 
operating printers, modems and 
other peripheral accessories. There s 
nothing like Quad!ink. And nothing 
like reliable Quadram Quality to 
stand behind it 


Quadram Corporation is a division 
of Intelligent Systems* for over a 




Available for delivery to retail stores worldwide iri late June. 
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Why buy a mare ^'spooler'* when you 
can have THE PRINTER OPTIMIZER! 


* 64k to 256k spooling buffer 

* adapts different brands ^ can 
mix Serial and Parallel 

* character conversion: i to K 
1 to many, many to 1, ignore 

* pushbutton automated access to 
your printer's various type 
styles and printing modes 

* several ways to PAUSE printing 

* access any character, graphic 
design or printer *'trick" from 
any program at any time 

* special features for use as 
a MODEM buffer 



The cost effective alternative. 
Converts IBM, Adler^Royal, Olympia 
and other Electronic Typewriters 
into letter quality printers, 

* 2K memory buffer 

* access all typewriter characters 
and automated features 

* Serial or Parallel versions 

* Many proprietary features and 
commands insure compatibility 
with your system and software 

* Typesetting capability! 

2 

Super low cost adaptor for new 
inexpensive portable Electronic 
Typewriters can yield typewriter 
and letter quality printer com¬ 
bination for around $500 total! 

* perfect for "personal use" 

* easy '*plug-in" Parallel 
connection to most computers 

* compatible with popular word 
processing programs 

APPLIED 

CREATIVE 

TECHNOLOGY 

IMC. 

2723 Avenue E East. Suite 717 
Arlington, Texas 76011 
[81 7]-261^G905 
[ 8001 - 433^5373 




nual Book of ASTM Standards^ ASTM 
was one of the four organizations that, in 
191S, founded what has become the 
American National Standards Institute, 
Committee E-31 on computerized 
systems was organized in 1970, E-31's 
standards focus on the needs of people 
who use computerized systems. (A com¬ 
puterized system is one in which a digital 
computer is a significant part,) There are 
draft or approved standards for com¬ 
puterizing clinical laboratories, manufac¬ 
turing operations, hospital pharmacies, 
and scientific laboratories, as well as more 
general standards to guide any com¬ 
puterization project, A standard specifica¬ 
tion for software documentation is now in 
the final stages of approval. 

All meetings of Committee E-31 and its 
subcommittees are open. Anyone is 
welcome who wants to learn, to par¬ 
ticipate, and to join in the work of 
developing standards. Many of us learned 
a good deal of what we know about com¬ 
puterized systems with Committee E-31. 
We are all still learning. 

People can contact me for more infor¬ 
mation or they can write directly to 
ASTM at 1916 Race St., Philadelphia, PA 
19103, 

Peter £, Schilling, Chairman 
ASTM Committee E-31 on Computerized 
Systems 

Aluminum Company of America 
Alcoa Technical Center 
Alcoa Center, PA 15069 


More on the Propoied 
ANSI BASIC Standard 

Ronald Anderson's "The Proposed 
ANSI BASIC Standard" {February, page 
194) raised some questions to which 1 
would like to respond. 

First, it should be pointed out that the 
ANSI (American National Standards In¬ 
stitute) public review period is indeed 
open to the public; any interested party 
may submit comments directly to 
ANSI/X3 committee (X3 Secretariat, 
CBEMA, 311 First St,, NW, Washington, 
DC 20001). It is also possible to channel 
these comments through the Association 
for Computing Machinery (ACM). 

The standard is organized in the form of 
a core specification plus some in¬ 
dependently optional modules (e,g., real¬ 
time and graphics). This was done to pro¬ 
vide standardization for a given well- 
demarcated functional area without forc¬ 


ing it on all implementatior^. In the case 
of real-time operations, for instance, there 
is widespread use and implementation, 
and so the need for standardization exists. 
At the same time, it doesn't seem 
reasonable to require all vendors to imple¬ 
ment this rather ambitious module 
because their users may have no need of 
it. 

The article implied that the standard 
did not provide data typing. In fact, the 
standard does specify a DECLARE state¬ 
ment for the typing of variables. Variables 
need not be declared explicitly, but they 
are still typed, according to the usual 
BASIC convention of a trailing dollar sign 
for strings and no such dollar sign for 
numerics. Assignments and comparisons 
between incompatible types are not al¬ 
lowed. Furthermore, the standard even 
guarantees type-checking for I/O (in¬ 
put/ output) to so<aUed INTERNAL fUes; 
no other language of which I am aware 
provides this protection. 

Finally, I take exception to the state¬ 
ment that "the new standard appears to be 
more loosely defined than most other 
language standards." This certainly was 
not the intention nor, I believe, the result 
of X3j2's efforts. There are indeed a 
number of instances in which a result is 
explicitly implementation-defined; such is 
the case in all language standards. But I 
believe the clarity of the specification 
compares favorably with that of other re¬ 
cent and proposed standards, e.g,, for 
FORTRAN, Pascal, or Ada, X3J2 would 
certainly welcome hearing about any 
specific aspect of the standard that is 
vague or ambiguous and will, Tm sure, do 
its best to remedy such lapses. 

John V.. Cugim 

Programming Languages Group 
Data Management and Programming 

Languages Division 

United States I>epartitient of Commerce 
National Bureau of Standards 
Washington, DC 20234 


Standard Priorities 

Thank you for the informative articles 
on standards in February. However, I 
was wondering if there is a standards 
committee on documentation. If there is 
anything the computer industry needs to¬ 
day it is a set of standards for documenta¬ 
tion. Much of the software and hardware 
produced today is of good quality, yet the 
documentation is so poor that these pro- 
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Now Our Family Tree Is Complete 




SBC-1 (Above) A multiprocessing 
slave board computer with Z-80 CPU 
(4 or 6 MHz), 2 serial ports, 2 parallel 
ports, and up to 128K RAM. Provides 
unique 2K FIFO buffering for system 
block data transfers. When used with 
TurboDOS or MDZ/OS the results are 
phenomenal! 


HD/CTC (Left) A hard disk and 
cartridge tape controller combined 
together on one board! A Z-80 CPU 
(4 or 6 MHz); 16K ROM, and up to 8K 
RAM provide intelligence required to 
relieve disk I/O burden from host 
system CPU. Round out your 
multiprocessing system with an 
integrated mass storage/backup 
controller. 


Systemaster® (Right) The ultimate one 
board computer; use it as a complete 
single-user system or as the "master" 
in a multi-processing network 
environment. Complete with Z- 80A 
CPU, 2 serial and 2 parallel ports, 
floppy controller, DMA, real 
time clock, and Teletek's 
advanced CP/M BIOS. Also 
supports MP/M-il, MDZ/OS, 
and TurboDOS. 


TELETEK 

9767F Business Park Drive 


Sacramento, CA 95827 
(916) 361-1777 
Telex #4991834 
Answer back-Teletek 
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Letteni 


ducts are under-used or not used at all. 
My word-processor program, for «cam- 
ple, does not have an index. A book of 
over 100 pages without an index is all but 
ludicrous, not to mention the fact that one 
page of the table of contents is missing. If 
standards for documentation are de¬ 
veloped, they should include both a table 
of contents and an index for each volume 
of the document. 

Most of the standards dealt with by the 
articles in your Bebruary issue seem to be 
long overdue and should be implemented. 
Yet, somehow 1 feel that some of these 
standards may become too restrictive and 
burdensome, such as the proposed floppy- 
disk-format standard. Even more critical 
is that program languages such as BASIC, 
Pascal, COBOL, and others undergo fur¬ 
ther needed standardization. Take, for ex¬ 
ample, Visicalc* It can be used with 
relative ease on any of the computers for 
which it is designed, provided users have 
the appropriate copy of Visicalc for each 
computer they wish to use. Vbicalc is not 
a program language; yet its virtue of com¬ 
mands that are similar if not identical for 
the various computers for which it is 
designed should be the goal for program- 


language standardization. Standardiza¬ 
tion of program languages is much more 
Important than the standardization of 
floppy-disk formatting or of openiting 
systems. 

fohn H. A. Deal 
RFD 2, Box 77 
MalU Bend, MO 65339 


LHm Feedback 

Like everyone else, 1 awaited with great 
anticipation Gregg WiUiams' in-depth 
review of Apple's new Lisa machine 
(February, page 33). However, upon com¬ 
pleting the article, 1 found myself wishing 
that the author had provided more search¬ 
ing analysis and less parroting of the 
manufactuner's promotional fog and 
vague promises. 

As a longtime admirer of Apple's cor¬ 
porate verve, I've hoped that the Lisa 
would provide the transfusion of fresh 
blood necessary to keep the company 
from otherwise inevitable crushing under 
the IBM juggernaut. From the article, I'm 
not sure this is the case. Maybe Williams 


just missed some fundamental points, but 
I'm sure that the corporate purchasing 
agents who wiU be making searching 
evaluations of this very expensive 
machine wiU not miss such points as 
these: 

The microprocessor: The 56000 is more 
or less currant state-of-the-art, but what's 
the point if the multiuser, multitasking, 
networked operating systems aren't in 
place? Trying to separate promises from 
deliverable hardware, it seems that quite a 
bit of such support has yet to be im¬ 
plemented. 

Drives: What's so "revolutionary" 
about an 860K-byte variable speed drive? 
Chuck Peddle put 1.2-megabyte variable- 
speed drives (double-sided version) in the 
Sirius I (Victor 9000) two years ago. 

Display: It's hard to tell from the 
photos, but the display seems to be just 
black on white or pale blue. If so, it may 
be a serious mistake. While such a display 
may be necessary for logic implementa¬ 
tion of the desktop-with-icons metaphor, 
it sacrifices the utility and pizazz of the 
full-color graphics rapidly becoming in¬ 
dustry standard with Apple's competi¬ 
tion. And black on white is just hopeless 
for long-term word processing; even ex¬ 
ecutives must sometimes draft long 
reports. 

Input Devices: People doing any serious 
spreadsheet work will surely long for cur¬ 
sor movement keys and curse the need to 
remove hands from the keyboard to use 
the mouse. The mouse itself seems 
pointless; why replace a device you're 
afraid the executive is afraid of (the 
keyboard) with another unfamiliar 
device? If Apple was seriously interested 
in the psychology involved it would have 
given said executive a light pen. 

Software-Bundle Concept: Certainly 
Apple must be applauded for its will¬ 
ingness to take the software-bundle con¬ 
cept to new heights. However, I wonder 
whether in some areas it goes too far. For 
example, while the desktop-with-icons 
metaphor may be useful, were I a Fortune 
500 company vice-president, I would be 
mortally insulted that a designer felt my 
computer had to show me a picture of a 
wastebasket to direct me to the delete-file 
function. Such offensive condescension 
shows up throughout the design, even in 
the hardware (e.g., labeling the disk 
release button 'Disk Request"). 

The individual programs seem well 
thought out, except for the word pro¬ 
cessor. If this machine is really aimed at 
executives, it probably ought to trade 



DAISY WHEEL 
PRINTER 


Full Olivetti 

typewriter 

warranty 

U.L. 

Listed 



$695 

plus Shipping 


FEATURES 

• Typewriter operation wUh nr>thing to disconnect • 10. 12 or 15 characters per 
Inch switch selectable • ponabie with carrying case • Entire interface mounted 
internally in the Olivetti Praxis 30 typewriter • underlining • Cables available for 
most computers • Service from Olivetti dealers • centronics compatible parallel 
input •Built In self test • Cartridge ribbon •2nd keyboard switch selectable. 


‘BYTBWRITER 


125 NORTHVIEW RD.. ITHACA. N.Y. 
(607) 272-1 132 


14850 
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□ AZTEC □ SUBMARINE COMMANDER □ WIZARDRY—SCENARIO I □ PREPPIE □ CANYON CLIMBER □ DEADLINE □ STAR RAIDERS □ CENTIPEDE □ ZORK II 


□ VISISCHEDULE □ SUPERCALC □ VISICALC □ WORDSTAR □ D.B. MASTER □ MULTI PLAN □ VISIFILE □ dBASE II 


RENT SOmURRE 
BEFORE you BUY! 

from our 

SOFTWARE 

RENTAL LIBRARY 


you can now RENT the most popular software available for just 


20-25%* of Manufacturers’ Retail Price 
• Eliminate the risk—rent first! 


• 100% of rental fee applies toward purchase 


• All purchases are 20% Off of Manufacturer’s 
Sussested List 


• Rentals are for 7-days (plus 3 days srace for return 
shipping 


• No Membership Fees 
Now currently available for: 

Apple IBM, PC Standard CP/M 8” 

Easle TRS-80II Xerox 820 

Northstar Osborne Heath/Zenith 89 

Franklin 

REMEMBER, THESE ARE NOT DEMOS, BUT ORIGINAL 
UNRESTRICTED SOFTWARE PROGRAMS 

(complete with manuals in orisinal manufacturers' packages) 


To Immediately Order, or for more information: 

UNITED COMPUTER CORR 

Software Rental Library 
Culver City, California 


In California CALL 1-800 992-8888 
In L.A. County CALL 1-213 823-4400 


'Plus postage and handling 




AMERICAN 

EXPRESS 


VKA 


FROGGER □ CHOPLIFTER □ GORF □ DAVID'S MIDNIGHT MAGIC □ EASTERN FRONT (1941) □ ZORK I 
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Letters, 


some of the sophisticated manipulation 
and formatting for a spelling check (they 
probably aren't much as typists), gram¬ 
mar checker (they want their reports to be 
readable and articulate), style manual, 
and thesaurus» They 11 want to be able to 
creat sharp, ludd drafts; they 11 expect 
their stenographers to take care of format¬ 
ting and printing with the right margins 
and other details. 

Image: Td hoped (apparently in vain) 
that Apple finally understood how badly 
its cutesy, whimsical image hurts its 


chances of executive-suite penetration. 
This image crops up in too many ways in 
the Lisa: the Apple (control) key, the 
mouse, and on and on. Please, guys, the 
next time you're in the executive-suite 
waiting room, flip through the magazines 
on the table. You'll find Fortune, 
Barrons, Forbes, etc., but certainly not 
Nibble, There's a lesson there. 

Price: $10,000 is ludicrous. Most 
customers may feel that with existing 
competitive hardware and other software 
bundles that will reach the market before 


the Lisa, they can get good enough perfor¬ 
mance. Why pay $2000 to $3000 more to 
be condescended to by a machine I And it 
becomes hopelessly worse if Apple goes 
through with the imbecility of locking 
machine and software together with elec« 
tromc serial numbers. What company in 
its right mind is going to spend $4000 
many times over for repetitive bundles of 
software? Times are gettin' hard, boys. 
Money's gettin' scarce, in case you didn't 
realize it already. It would be far more 
sensible to license the package to a net¬ 
work of stations. 

Don't get me wrong. 1 vigorously ap¬ 
plaud the effort, initiative, and obviously 
deep consideration that Apple has given 
to the Lisa. 1 really hope it succeeds. My 
remarks are not a debunking diatribe, but' 
an earnest effort to point out that there 
are still some significant bugs in a general¬ 
ly pretty snazzy machine. 

Del Palmieri 
3 Maple Ridge 
Ballston Lake, NY 12D19 

Thank you for your comments on the 
Lisa system and my review of it. J think 
you summed it up when you said that the 
Lisa is the result of "effort, "initiative, and 
obviously deep consideration. ** Of course, 
no project of such complexity can satisfy 
everyone, and many of your criticisms are 
valid personal objections. I particw/arly 
agree with you that the $10,000 price is 
regrettably high (although I would not 
call it ludicrous) and that the capabilities 
of Lisa Write do not mesh well with 
Apples intended audience of corporate 
executives. I also thank you for pointing 
oiif that the Victor 9000 (as it's called in 
the l/.S.J disk drives do outperform the 
Lisa's; I was dead wrong on that, although 
/ still think that other aspects of the drives 
(like the redundant directory and the Disk 
Request button) are very valuable. 

At this point, however, we part com¬ 
pany. Your opinions as a potential Lisa 
customer have the utmost validity hut 
may not be widely shared. For example, ! 
don't think that most people are "mortally 
insulted" by icons that give them visual 
clues about the machines operation, nor 
do I think they ^nd a Disk Request but¬ 
ton, which keeps them from taking a disk 
out and losing data, to be "offensive con¬ 
descension. " You imply that Apple's use 
of the mouse is perhaps not the best point** 
ing device for the typewriter-shy ex** 
ecutive; maybe so, but Apple spent a lot 
of money on research that caused them to 


Soup to Nuts. 



Some would 
hove you think 
that a matrix printer 
iso mere side dish that 
comes with your computer 

Don't believe it. 

What you get out of your printer is what you get out 
of your computer If your printer is small, slow, noisy 
or unreliable, your computer will be limited, sluggish, 
irritating, or inoperable. Just telling it like it is. 

That's why Infosciibe has come up with a gourmet 
line of multifunction matrix printers specifically for 
business and professional users. 

Vbu can switch from high-speed dota processing 
to business letters, at will; handle up to 16-inch- 
wide paper; make up to five crisp carbons; gener¬ 
ate gorgeous graphics in up to eight colors; ond 
enjoy truly elegont and incredibly quiet operation, 
day-in and doy-out. 

Check the menu for the printer that meets your exact needs. 

Why go with the computer manufacturer's combo plate when the same 
money will let you buy infoscribe, a lo carte? 

Vbur favorite computer dealer or systems speciolist wi be delighted to arrange a 
demonstration for you. Or contact the matrix d: infoscribe, 2720 South Croddy Way, 

Santa Ana, California 92704, USA, Phone (714) 641-8595, Telex 692422. 

PRMT WITH MFOSailBE 
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YOU’LL LOVE THE VIEW! 


With UltraTbrm* the revolutionary new card 
from VideXp you'll enjoy sweeping panoramas 
of spreadsheets that you've never seen 
before: 128 columns by 32 lines, 132 columns 
by 24 lines and even 160 columns by 24 lines. 
You'll revel in the scenics of a whole year of 
records stretching out across your screen. 

You'll also delight in the new horizon of 80 
columns by 48 lines^—double the lines 
you normally have. So your word processing 
will reveal a '"depth of character" never 
possible before! 

Another breath-taking view of UltraTerm—it 
delivers absolutely flicker-free, state of the art 
display with 8x12 charaaer matrix giving 
you preposterously clear, readable charac¬ 
ters. Not only will you see more characters 
on your screen (a whopping 4096 possible), 
but they'll also be larger more readable 
than the characters you read every day in 


300 0 

299 Eqaipme 
599 2ii(l off 


FhDt43 of actual-size 
chfiractars t5n Apple 
Muciltor lU. 


your newspaper! And 
you can differentiate 
those characters in 
several modes: nor¬ 
mal (white on black), 
inverse (black on 
white), bright inten¬ 
sity and dim intensity 


UltraTerm, Come on over and enjoy the view. 
Suggested retail price: $379 


897 NW Grant Ave. • Corvallis. Oregon 97330 
(503) 758-0521 

Ultfamarm features » built-in &qI|; vLd^ sviltdi and has complbt^ 
firmware support for BASIC, Pascal and. CP/M*. Use it with the Apple* II 
Apple He, Apple III and Franklfo, 

Apple and the Apple luge are registered trademarks of Apple 
Computer. Inc 

GP/M is a registered trademark of Digital Reseair^k. Inc. 
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CompuPro’s Latest... 
the Industry’s Finest. 



systIS-S 


If you’re excited about FORTH, you couldn't find a better companion than this 68000-based system. 
System 816/68K i ncludes CompuPro's indomitable new CPU 68K, 256K bytes of 16-bit memory, 1.5 
megabytes of M-Drive/H'’^''", System Support 1, Interfacer 4, Disk 1 controller, Desktop Enclosure 2, disk 
enclosure with two Qume drives for 2.4 megabytes of storage, all cables, and software: CP/M-^68K^'^ , 
mapFORTH and C languages. $6,995. 




ompuPro 


CafI (4’^S) S$2-0636 for Information on pricing and avallabSllly 
and the location of the Full Service CompuPro Syttem Center 
nearest you. CompuPro products are backed by a one-year 
limited warranty (two years for boards qualified under the 
CertHfed System Component high-rellabiIIty program). 


CompuPro, a Godb^oM Company, Box 235S. Oakland Airport. CA, S4614 


Send for our catalog for 
complete product information. 

Circle 75 on Inquiry card. 














WeVe wired CompuPro savvy into three of the industry's most potent new processor 
chips. The results: more performance, more quality, more reliability, and higher speed 
for greater throughput than ever before. 

CPU 286 and CPU 16032 can upgrade present systems to state-of-the-art operation, 
or serve as powerful foundations for new systems. CPU 68K. aside from being a superb 
CPU board, is also the core of our System 816/68K . 

As always. CompuPro kept an eye on the future in designing these CPUs. With a 
CompuPro. you don't shudder at fast-changing technology — you welcome it. 

We give you brains and brawn in one box, and that’s beautiful. 


CPU 286 CPU 16032 



MlSSImnlfl 


the Rest of CompuPro’s Family 


Mo more fighting to get on the bus. multi-users. 
CPU 286 is based on Intel's ultra-high 
performance l6-bil iAPX 286/10; it includes 
sockets for both the 80287 math co-processor and 
up to t6K bytes of on-board EPROM. To protect 
your existing investment. CPU 286 accepts 8-bi1 
as \we)l as 16-bit memory, is downward compatible 
with the vast library of 8086 and 8088 software, 
and works with all DMA devices meeting IEEE 
696/S-100 standards. Operates up to 10 MHz. 


Power? This one crunches catalogs for breakfast., 
CPU 16032 is based on National Semiconductor's 
NS16032 16-bit microprocessor, with provisions 
for on-board memory management unit, floating 
point arithmetic unit, and up to 32K bytes of ROM, 
Although its internal architecture is 32-bit all the 
way, CPU 16032 works with 8- and/or 16-bit 
memories and peripherals meeting IEEE 696/S 
100 standards. 


cpusae 





SYSTEMS* 


Single user (expandable to multi-user): System 
816/ATM and 816/B™. Multi-user: System 816/C™, 
System 86/87TM, System Oasis-STw, System 
Oasis-16TM. 


OPERATING SYSTEMS 

CP/M-eo™. CP/M-86®'. MP/M-816™, FORTH, 
CP/M-68K™, CP/M-816™, OASIS-8™and 
OASIS-16™. 


MEMORY BOARDS 

RAM 16. RAM 17-48. RAM 17-64. RAM 21, RAM 22 
and512K M-Drive/H™. 


DISK CONTROLLERS 
and SUBSYSTEMS 

DISK 1, 2. 3 controllers. Dual Floppy Disk 
Subsystem. Add-On Hard Disk Drives. 

INTERFACERS 

Interfacer 1,2. 3-6, 3-8 and 4. 


CPUs 

CPU Z, CPU 8085/88 and CPU 86/87. 


MOTHERBOARDS and 
ENCLOSURES 

6-, 12- or 20-slot motherboards, Enclosure 2 
{desktop or rack mount). 


STD BUS BOARDS 

CPU Z, RAM-16, MB-8, MB-16. RAM 32, and 
RAM 64. 


^Software bonus! All CompuPro 816 systems include the 
following prepackaged software: Sorcim’s powerful SuperCalc- 
86 for business and financial planning, Ashton-Tate's dBase for 
data base management, and now, Lorand Andahazy’s Field 
Companion for increased administrative productivity. 

Thesfe nigti-iechrioiogy products require skilled Inataiietion They art) mierded for 
OEMs, system integrators and axpartmental researchers only. 


CP/M-06 ia a registered trademark of Digital Research: Oasts Js a iraflemark of 
Phase One Syatems: M-Drivq/H i$ a trademark Of CompuPro. 









Letters, 


choose a mowse over light pens and other 
input devices. Such research also recom- 
mended a black-fext-on-whit e-back- 
ground video display, which you call 
"hopeless for long-term word processing. 

Finally, you make several misleading 
statements. You say that the Lisa is at 
fault for not having color graphics, which 
are **rapidly becoming industry 
standard." This is simply not the case. 
Machines like the IBM Personal Com¬ 
puter and the Texas Instruments Profes¬ 
sional Computer have color, but most 
business software does not make routine 
use of it. The reason for this is simple: 
software vendors, attempting to maintain 
product portability to other computers, 
shy away from implementation^depen- 
dent features like color graphics. Also, the 
"imbecility of locking machine and soft¬ 
ware together" does not exist because the 
Lisa is sold only with legal copies of its 
software. The idea of Apple licensing the 
software fo a network of Lisa machines 
does have merit and is a good compromise 
between paying for each copy and pirat¬ 
ing multiple copies from one legal one. 

I agree with you that "there are still 


some significant bugs" in this "pretty 
snazzy machine," but I think that Apple 
(or other companies) will iron them out as 
the price of such technology decreases and 
more variations of it become available to 
suit more people's needs. As it turns out, 
you are nof alone m your dissatisfaction, 
as you will see from the next 
letter. . * . G* W, 

1 read 'The Lisa Computer System" by 
Gregg Williams and "An Interview with 
Wayne Rosing, Bruce Daniels, and Larry 
Tesler" by Chris Morgan, Gregg 
Williams, and Phil Lemmons (February, 
pages 33 and 90) with hopes that 1 would 
learn some of the shortcomings of the 
Lisa. Instead, these articles, like so many 
others, read like they were written by 
Apple's marketing department. 

I have not set eyes on a Lisa, but from 
what I know about the Star and the 
Worm (remember the Worm that was go¬ 
ing to eat the Apple?), and from what 1 
have read about the Lisa, 1 do not think 
that the Lisa will be the success that the 
media have presented. 

I dislike being negative because the Lisa 


does have many marvelous features, 
which were well presented in your article. 
However, 1 think the mistakes made in 
designing the Lisa and its predecessors 
should be pointed out by someone. 

Mistake fl: The philosophy that com¬ 
puter designers know what users need is 
arrogant and usually wrong. Every com¬ 
puter user has different desires and needs. 
The Apple II successfully caters to this 
market by allowing users to select a 
machine configuration to meet basic start¬ 
up requirements. Users can later purchase 
additional hardware and software from 
numerous sources. Users can also 
customize their machines or software, at¬ 
taching all sorts of devices and making all 
kinds of modifications to both hardware 
and software, 

!t apfjears there is one configuration of 
hardware and software available to 
potential Lisa users. The Lisa software has 
six application programs for what appear 
to be basically word-processing applica¬ 
tions. The graphics are excellent, but what 
if I am offended by the garbage-can con¬ 
cept? How do I change the graphics sym- 


CompuPro 


8 and lor 16 Bits. 

A Full Service CompuPro System Center is much more than a computer store: It is the first place to 
look for business, scientific and industrial computing solutions. When you're ready for professional level, 
state-of-the-art microcomputing, turn to the professionals listed belov^... they're ready for you. 


ARIZONA 

S-100 

14425 N. 79th St. #B 
Scottsdale, AZ 85260 
(800) 528^3138 

CALIFORNIA 

Creative Computing Services 
230 S. Montclair #103 
Bakersfield, CA 93309 
(805) 325-9877 

Track Computer Center 

1514 University Avenue 
Berkeley, CA 94703 
(415) 845-6366 

Mentzer Computer Systems 
1441 Rollins Rd. 

Burlingame, CA 94010 
(415) 340-9363 


Creative Computing Services 
20613 Soledad Canyon Rd. 
Canyon Country, CA 91351 
(805) 251-9877 

Logic Systems 
5830 Jameson Ct. 
Carmichael. CA 95608 
(916) 971-3133 


Priority One Electronfos 
9161 Deering Ave. 
Chatswofth. CA 91311 
(213) 709-5464 


Byte Shop of Hayward 

1122 B St. 

Hayward, CA 94541 
(415) 886-4732 


Priority One Electronics 
18241 McDurmott 
Irvine. CA 92714 
(714) 660-1411 


American Computers & Engineers 
2001 S. Barrington Ave. #204 
Los Angeles. CA 90025 
(213)477-6751 


Qifford Computers 
2323 Corinth Ave. 

Los Angeles, GA 90064 
(213) 477-3921 


ACC 

883 Steirlin Rd. #B110 
Mountain View, CA 94043 
(415) 969-4969 
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bols to ones 1 prefer? How do I change the 
commands to ones 1 like? 

What language was this all written in 
anyway, and why isn't it available to the 
user? These questions and their answers 
are missing from all the articles Tve read 
about the Lisa and imply to me that its 
designers do not believe purchasers of the 
machine should modify what they have 
bought. 

Mistake §2: The mouse. The mouse is 
an inexpensive graphics input device that 
is beloved by graduates of Stanford's 
computer science program* It has been 
around for about IS years in a variety of 
forms. The Lisa's designers have im¬ 
proved upon the mouse by reducing the 
number of buttons on it to one. Whether 
they have removed the other problems 
with the mouse—poor reliability, inter¬ 
mittent behavior, and inability to move in 
a natural direction—remains to be seen. 

The poor reliability and the intermittent 
behavior both result from the fact that 
mice get dirty rolling around on a table. 
Dirt gets into the potentiometers, which 
then have "bad spots" and eventually do 
not work at all. A bad spot is a spot on the 


display which you cannot point to. You 
can work around this by lifting the mouse 
and moving it so the bad spot moves too, 
but this rapidly becomes annoying. 

The unnatural direction results from 
two wheeb mounted perpendicularly to 
each other* To move diagonally, you need 
to move along the x-axis and then the 
y-axis rather than along a diagonal as you 
can with a joystick. 

Because I have no experience with Lisa's 
mouse, these comments may be unfair. 
My experience is based on Star's mouse, 
which had these problems. Gregg 
Williams' article only pointed out the but¬ 
ton improvement, so 1 assume the rest re¬ 
mains the same. 

Mistake #3: The disk. Why the 
designers of Lisa needed a nonstandard 
disk package is beyond me* This will 
make the disks far more expensive with no 
great improvement in performance. That 
is, there is no great improvement in the 
amount of information being stored or in 
the speed of access. The reliability claim is 
nice, but in terms of reliability, floppy 
disks are not a weak link in a system. If 
anything, the mechanics of the disk need 


looking at, not the recording technique. 
The method of storing two directories is a 
good redundancy technique that can be 
done in standard packages. 

Mistake #4: Performance. This ts a dif¬ 
ficult issue to evaluate by reading glowing 
articles about the Lisa* This is mostly a 
worry because of the size of the programs 
mentioned in the article and because of 
the lack of a display processor, not because 
of the chip chosen for the Lisa. I have seen 
old PDP-8 word processors with a tiny 
memory outperform 16-bit word pro¬ 
cessors with large memories, so it is a mat¬ 
ter of software, not hardware. 

If I were to check a Lisa, I would type m 
a page of text. Then I would block copy 
the page to create 2 pages of text, then 
block copy the 2 pages to create 4 pages 
and so forth until I had 128 pages. This 
would require only seven block copies 
and should be done relatively fast if the 
machine performs well. I would then go to 
page 50 and cut out a paragraph and in¬ 
sert it in page 1* I have done this on a 
variety of word processors. Some will not 
even allow a small number of block 
copies. 


Spoken Here... 


Track Computer Center 

2100 Broadway St. 

Oakland, CA 94612 
(415) 444-8725 

System Interface Consultants 
17440 Revello Dr. 

Pacific Palisades, CA 90272 
(213) 454-2100 

Advanced Information Mqmt. 

145 Kentucky St. 

Petaluma, CA 94952 
(707) 763-7283 

Bast Computer Stores 
6516 Springdale Ave. 
Pleasanton, CA 94566 
(415) 463-2233 

Gifford Computers 
230 California St. #207 
San Francisco, CA 94104 
(415) 3914570 

Gifford Computers 

1922 Republic Ave. 

San Leandro, CA 94577 
(415) 895-0798 


Computer House 
501 BSt. 

San Rafael, CA 94901 
(415) 453-0865 

Data Bank 

629 State St. 

Santa Barbara, CA 93101 
(805) 962-8489 

Data Bank 
600 S. Broadway 
Santa Maria, CA 93456 
(805) 922-1333 

Matrix Computers 
720 Mendocino Ave. 

Santa Rosa, CA 95401 
(707) 542-0571 

Pragmatic Designs, Inc. 

950 Benicia Ave. 

Sunnyvale, CA 94086 
(408) 736-8670 

FLORIDA 

Micro Computer Technology 
1549 W. Brandon 8ivd* 
Brandon, FL 33511 
(813) 685-7659 


GEORGIA 

General Software, Inc. 

1360 Georgia Ave. 
Macon, GA 31201 
(912) 742-6959 


HAWAII 

Capacity Plus Computers 
250 Alamaha St. N14 
Kahului Maui, HI 96732 
(808) 877 3496 


(Pfease iurn the page) 


ILLINOIS 

Computers Plus 
201 N. MainSt- 
Athens, IL 62613 
(217) 636-8491 

Lillipute Computer Mart, Inc. 
4446 Oaktorv St. 

Skokie, IL 60076 
(312)674-1383 


INDIANA 

General Software, Inc. 
1454 S. 25tfi St. 

Terre Haute, IN 47803 
(812) 234-9421 



CompuPro, a Godbout Company. 
Box 2355, Oakland Airport, CA94614 
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Leners, 


We wiU be seeing more smalJ computers 
that use the Motorola 68000, I hope we 
will someday see one that shares Apple's 
original philosophy of letting users decide 
what they need. 

Sabina Saib 
1500 Holiday HiU 
GoleU, CA 93117 

Thank you for raising concerns that I 
have not heard ebewhere. You bring up 
some important points: wh}/ doesn*t the 
Lisa allow you a choice of ways to do 
things? Is the mouse reliable enough and 
easy enough to use? Why did Apple 
choose an expensive, nonstandard floppy 
disk? WiU the computer be responsive 
enough when dealing with large, 'real- 
world*' tasks? Let me respond to each of 
these in turn. 

You say that the Lisa does not have the 
protean nature of the Apple IL That opin¬ 
ion is not quite fair to the Lisa computer; 
after all it does have three expansion slots 
for extra hardware, and Apple will be 
releasing a ''programmer’s toolkit" that 
will allow third-party vendors to create 


whatever software they feel is best. Aren't 
these the very features you applaud the 
Apple I! for? I grant that you will never 
have the wide variety of hardware and 
software add-ons for the Lisa that you 
have for the Apple U, but that is because 
of three factors. First, the Lba doesn't 
need them—many Apple 11 add-ons cor¬ 
rect deficiencies in that computers design. 
Second, nobody has had time yet to 
develop new software and hardware for 
the Lisa. (Remember, when the Apple 11 
was first introduced, nothing was 
available for it, either.) Third, the Lisa is a 
more expensive machine that mUl not sell 
as widely as the Apple II; this will 
significantly influence the number of ven¬ 
dors who will consider creating products 
for it. 

Your criticism about the Lba coming in 
only one con/iguriifion £s certainly a valid 
one. Probably the only customization you 
will be able to do is what Apple allows 
you to do; the software is written in 68000 
machine language and is too complex to 
be modified by the user. The Lisa com¬ 
puter is the first of an entirely next? fcind of 
computer. The computers that follow it 


will improve on the first design; if people 
like you convince the designers that they 
must include more customization to 
satbfy the potential user, they will prob¬ 
ably do so. 

I think your fears about possible 
unreliability in the mouse pointing device 
are unfounded. Of the many details 1 
didn't have time to put in my product 
description of the Lisa (please note that the 
article was a description, not a review), 
one was that Apple designed a new kind 
of mouse that is meant to be cleaned by 
the user. The design also isolates the roll¬ 
ing ball from the decoding mechanbm as 
much as possible so that dust and eraser 
shavings entering the mouse have little ef¬ 
fect on the performance of the detn'ce, 
Also, the mouse / tested rolled equally 
well in all directions; I did not have any 
difficulty making diagonal movements 
with it. 

I agree with you that the Lba floppy 
dbks will be more expensive than similar 
dbks because of their nonstandard design. 
Hoioeuer^ / disagree with your opinion 
that software enhancements such as 
redundant directories "can be done in 


...And 


MARYLAND 

JR Systems 

8227 Woodmont Ave. #200 
Bethesda, M D 20814 
(301) 657-3598 


Here. 


Key Microsystems 
822 Boylston St. 
Chestnut Hill, MA 02167 
(617) 738-7306 


CANADA 

Dynacomp Business Computers Ltd* 

3258 Beta Ave* 

Burnaby, British Columbia V5G 4K4 
(604) 299-3747 


OREGON 


NEW YORK 

John D. Owens Associates, Inc. 
12 Schubert St. 

Staten island, MY 10305 
(212) 448-6283 


Microwest Computer Products 
811 E. Burnside #117 
Portland, OR 97214 
(503) 238-6274 


CSC System Center Ltd. 

2403 Canoe Ave. 

Coquitlam, British Columbia V3K 6A9 
(604) 941-0622 

UNITED KINGDOM 


NORTH CAROLINA 

General Semantics, Inc. 

125 S, Elm St., Dixie Bldg. #400 
Greensboro, NC 27401 
(919) 286-1117 


RHODE ISLAND 

Key Microsystems 
1606 Nooseneck 
Coventry, Rl 02816 
(401) 828-7270 


MASSACHUSETTS 

New England Electronic Exch. 
138 Arlington St. 

Boston, MA 02116 
(617)491-3000 


WISCONSIN 

Byte Shop ot Milwaukee 

4840 S. 76th St. 
Greenfield, Wl 53220 
(414) 281-7004 


Comcen Technology Ltd. 
45/46 Wyctitree St., Morriston 
Swansea SA6 SEX 
(0792) 796000 



CompuPro, a Godbout Company, 


Box 2355, Oakland Airport, CA 94614 
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The New 

Executive Package" 

FROM Alpha. 

Forty BUSINESS 
PROGRAMS YOU’LL USE 
EVERYDAY. 

Starting today. 

All of a sudden, there are forty new 
ways to help run your business with an 
IBM PC. 

Ways to help you plan, budget, 
schedule and forecast with the skill and 
insight of a b-school grad. But without 
attending business school, and without 
learning comphcated pn)grainfiiiiig. 

It's called the Executive Package 
from Alpha. And it puts together forty powerful business analysis and pro¬ 
jection formulas into ready to use programs for all types of executives, in 
every land of business. 

Use CASHPIAN for tighter cashflow management. 

Call up INFLATE to help calculate profits in a changing market. 

Optimize production scheduling and project planning with any of three 
CRITICAL PATH METHOD formulas. 

Analyze your competition with GROWTH. 

Hiere's even BETA for objective weighing of stock investment risks. 

Simplifies VisiCALcri-2-3 ™AND Muutiplan." 

Plus, the programs are designed to work together with VustCalcf 1-2-37 
Mulliplan™ and BASIC. So now youTl have more of the tremendous power 
of these popular programs at your fingertips, ready to go. 

To help keep tilings simple, each program in the Executive Package is 
presented with a real-world example of how another company used it and 
die results they got. You simply plug injmtr numbers and out come jowr 
company’s solutions. 

And like all software from Alpha, the Executive Package comes with a 
concise instructional audio tape to introduce you to the programs and get 
you started solving business problems right away Nothing else is this easy 
And with a sugge^ retail price of just $145 complete, nothing eke you 
buy for your computer will pay back as fast 
Start doing the kind of critical everyday busifiess calculations you'd be 
doing right now,if only you could. Because nowyou can. 

the remarkable new Executive Package Alpha at leading com¬ 
puter and software stores. Or call us at l'B0045i-10l8 (in Massachusetts 
call 1-617-229-2924 collect) for the name of the Alpha dealer nearest you. 



The New Executive R\ckage from 
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12 New England Executive Office Park, Burhngton, Massachusetts 01803 
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CAST BETTER, FASTER 
SPELLS WITH OUR 
CI-C86 C COMPILER 



Weave 
a spell with 

the CI-C86 C 
especially designed for use with: 


• CPM86 and MPM&6 * DEC Rainbow • Zonith ZTOO * Seattle 

• MS DOS • Victor 9000 • Lomas 80ft6 - Eagle 

• IBM Penonol • Sirius • Altos 8600 • Columbia 1600 

• IBM Disploywriter • NEC APC • Compupro 86/87 • And Many More 


Cl puts all the magic of C at your finger¬ 
tips with aii of K&R, a fuil support library, 
8087 support and much more. 

Merlin would approve! 


Disk and documentation $395. 
Overseas airmaii $20. 


For further information, please contact: 


Computer InnovationSt Inc. 

75 Pine Street 

Lincroft. New Jersey 07738 

Teteptxsne: (201) 530-0995 



Cfl6 QPd O-Cflo are UManvaite at Cdmpuler innovotooi inc 
CPM ona MPM ore iioaemafiis of DtflUitf fieseofch 
II o ttodefixrt of Mcrosori 
fiM li a tnaciarTKMfi of InlQfrHittoncil EkjsnBSS' Moctirm 
OeC ii P Irtjdpfnqrt; pi pigirgl eaJpment Corp 
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standard packages," The place to put such 
enhancements is in the operating system, 
so fftey will be there regardless of the opin¬ 
ions of individual software designers 
who will either reinvent the wheel and 
charge you for it or leave it out. Redun¬ 
dant directories take up relatively little 
space and will save you a lot of grief if 
they are ever needed; other operating 
system designers would do well to follow 
Apples example, 

I /lire your word-processor test and will 
keep it in mind for future evaluations. 
Homever, Fm not sure you can fault the 
Lisa for not having a dedicated video¬ 
display processor. As I said on page 43 of 
the description, . . according to the 
designers, the use of a dedicated hardware 
graphics chip would limit itself and slow 
down the system, ..." if would be hard 
to check this point directly, so we mill 
have to rely on the technical explanation 
given by the Lisa designers on page 106 of 
the February BYTE, 

1 hope you find some merit in my opin¬ 
ions. Thank you for writing; the quality 
of future microcomputers will I think, be 
influenced by discussions such as 
ours, . . . G. W. 


A Slight Improvement 

It was ironic that the reviews of the two 
new Apple products, the Lisa and the 
Apple He, both appeared in the same issue 
(February, pages 33 and 68). It was hard 
for me to believe that both computers are 
made by the same company. In the case of 
the Lisa, it sounds like Apple did a 
superior job of design and implementa¬ 
tion. The modular approach displayed by 
both the hardware and software 
demonstrates a mature, serious product. 

On the other hand, the Apple lie seems 
like only a slight improvement over the 
engineering hodge-podge that was the 
Apple IL For example, checking a game- 
paddle port to see if a shift key is pressed, 
pressing Control-R (unless between 
quotes) to restrict the keyboard to upper¬ 
case, and the presence of numerous seem¬ 
ingly incompatible graphic modes (to 
name a few) make me feel that the Apple 
He isn't much of an improvement. Actual¬ 
ly, the whole thing contributes to my 
suspicion that the Apple TI's primary 
reason for success was its being at the 
right place at the right time. The design 
errors (or perhaps oversights) in the Apple 
H were serious enough to make the inven- 
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tors of replacement processor cards, 80 
column boards, and the like rich. Miile 
there's no doubt that the Apple lie is an 
attempt to rectify some of the most 
serious difficulties, further repackaging 
and advertising hype don't contribute to a 
solution, 

]on Forresty Computer System Manager 
Physics Department 
University of CaHfomia 
Santa Barbara, CA 93106 


Monte Carlo Fix 

Roger C. Millikan's article "The Magic 
of the Monte Carlo Method" {February, 
page 371) leaves out a very important in¬ 
gredient in the program for finding the 
area under a curve. The author should 
have made it clear that the given program 
will work only for functions that are 
evaluated in an area of one square unit (as 
was the example). For all other examples 
line 2115 of listing 2 should be changed to: 

2115 PRINT" the integral is ";A*U/N 

where A is the area over which the func¬ 
tion is being evaluated. This must be done 
because U/N is an approximation of the 
ratio of the area under the curve to the 
total area A. For example, to find the area 
under the example curve Y=X*X when X 
varies from 0 to 2, the value of A would 
be 8 because the area over which the func¬ 
tion is being evaluated is a rectangle of 
width 2 (X varies from 0 to 2) and length 4 
(Y varies from 0 to 4), Of course, the cor¬ 
responding RND functions must also be 
changed, 

I beheve this added bit of information 
would make the program much easier for 
the average user to adapt to his or her ap¬ 
plication. 

Ronald Guffln 
Box 1111 
Bethel, AK 99559 


Alternatives to 
the Monte Carlo Method 

I agree with Roger C. Millikan that the 
Monte Carlo Method is an important 
statistical tool (February, page 371), That 
said, I object to a number of suggestions 
in his article. 

It should be clearly understood that the 
Monte Carlo method is a shotgun tech¬ 


nique, one that tends to converge slowly 
compared to methods derived analytically 
from the specific parameters of the prob¬ 
lem in question. It is also a statistical 
technique, meaning that any Monte Carlo 
simulation should generate a sample stan¬ 
dard deviation and/or a distribution 
histogram where feasible. Clearly both 
results should have been generated in the 
problem of the staggering drunk, 

Millikan's example of finding the area 
under a parabola is as badly chosen as 
possible—rather like demonstrating recur¬ 
sion through the use of the factorial func¬ 
tion. Any textbook on numerical methods 
is full of simple techniques to find areas 
under curves—a process known as 
numerical integration or numerical 
quadrature. Simpson's Rule, for example, 
would converge more rapidly in almost 
every case and would have a lower 
margin of error. 

Finally, Millikan's area example does 
not even converge properly, probably 
because of a lack of refinement in assign¬ 
ing areas to points where the point is on 
the curve or b very dose to it. 

In any case, there is no point in using a 
random-number generator where you are 
going to use as many as 10,000 trials. It 
would be simpler to cover the unit square 
with 10,000 evenly spaced points. 

William J.. Sohii 
293 Crest Dr, 

Tarrytown, NY 10591 


Apple-Cat Changes 

When I read James A, Pope's review of 
the Apple-Cat II Oanuary, page 110) my 
initial reaction was akin to that of a 
parent listening intently to a guidance 
counselor's evaluation of a precocious 
child. 1 adored the overall favorable find¬ 
ings and wanted to interrupt with a rebut¬ 
tal every time a negative comment was 
made. 

However, after carefully rereading 
Pope's article, 1 must admit it Is both fair 
in its evaluation and constructive in its 
recommendations. In fact, most of the 
changes he suggested for the Apple-Cat II 
have already been included in the product 
available today. 

Let me get specific. The review is based 
on an early version of our software (Corn- 
Ware II 3.2), which was current through 
mid-1982. Since then we have updated the 
software three times and revised the docu- 


ERG/68000 

MINI-SYSTEMS 

□ Pull IEEE 696/S100 compatibility 

HARDWARE OPTIONS 

□ 8MHz, 10MHz or 12MHz 68000 
CPU 

□ Memory Management 

□ Multiple Port Intelligent I/O 

□ 64K or 128K STATIC RAM 
(70 nsec) 

□ 256K/512K or 1MB Dynamic 
RAM, with full parity (150 nsec) 

□ S%” - 8” D/D, D/S floppy disk 
drives 

□ 5MB-40MB hard disk drives 

□ Pull DMA Disk interface 

□ SMD Disk Interface 

□ V*" tope streamer 

d 10 to 20 slot backplane 

□ 20 or 30A amp power supply 

□ Desk top or Rack mount 
cabinets 

SOFTWARE OPTIONS 

□ 68KFORTH' systems language 
with MACRO assembler and 
META compiler, Multi-user, 
Multi-Tasking 

□ Past Floating Point package 

□ Motorola’s MACSBUG 

□ Unix^ Type Operatirrg System 
with C, PASCAL, FORTRAM 77, 
68K-BASIC’, CIS COBOL^ 
RDBMS 

□ CP/M-68K= 0/S with C, 
Assembler, 68K-BASIC', 
68KFORTH’, Z80 EMULATOR', 
APL 

□ VED68K’ Screen Editor 

Trademark 'ERG, Inc. 

’BELL LABS ^Digital Research 
^Micro Focus 

30 day delivery 
with valid Purchase Order 

OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 



Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 


luM 1963 © BYTE !hiblicatiDfUi inc 27 













If you guessed that a Practical 
Peripherals Microbuffer™ 
printer buffer saves time, 
you’re right. For the way it 
works, this inexpensive prod¬ 
uct is the most practical addi¬ 
tion to your microcomputer 
system ever. 

With Microbuffer, you 
don’t have to wait for your 
printer to finish before you 
resume using your computer. 

Data is received and 
stored at fast speeds, then 
released from Microbuffer’s 
memory to your printer. 

This is called buffer¬ 
ing. The more you print, the 
more productive it makes your 
workflow. 

Depending on the ver¬ 
sion of Microbuffer, these buf¬ 
fering capacities range from a 
useful 8K of random access 
memory — big enough for 
8,000 characters of storage — 
up to a very large 256K — 
enough for 256,000 characters 
of storage. 
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Practical Peripherals 
makes stand-alone Micro¬ 
buffers for any computer and 
printer combination, including 
add-on units especially for 
Apple II computer and/or 
Epson printers. 

Each has different fea¬ 
tures like graphics dumps and 
text formatting besides its 
buffering capabilities. You can 
choose one that's just right for 
your system. 

Best of all, they’re built 
to last and work exactly like 
they’re supposed to. 

If you’re still guessing 
whether you can afford to have 
one, talk with any computer 
dealer. That’s the best way to 
find out how practical a 
Practical Peripherals 
Microbuffer is. 



Practical Peripherals. Inc. 

31245 La Baya Drive. Westlake Villaj^e. 
California 91362. (213) 991-8200 
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Agnes A. Nagy 

Vice President-Administration 

Novation Inc. 

16664 Oxnard St. 

Tarzana, CA 91356 


mentation. For example, the review's "'At 
a Glance" box designates the software as 
DOS 3.2. Since June of last year the sys¬ 
tem has been formatted in the more wide¬ 
ly used DOS 3.3 system. The "At a 
Glance" box also indicates that the Apple- 
Cat II is designed for the Apple II Plus. 
This could be misleading because the sys¬ 
tem is engineered for the Apple II as well. 

Pope wasn't thrilled by our documenta¬ 
tion. Frankly^ neither were we. WeVe 
published a new owner's manual and 
Corn-Ware II operating instructions book¬ 


let. WeVe done our best in this new 
literature to state instructions and descrip¬ 
tions clearly, to organize the content in 
the most logical manner and to represent 
exactly what is included with the unit and 
what are optional features or equipment. 
With regard to optional equipment, Pope 
felt that the expansion module should 
have been part of the basic system rather 
than a $39 add-on. Here we disagree. The 
expansion module provides for features 
not all customers want or need, par¬ 
ticularly to start up. To include it in the 


basic system would force customers to 
pay for something they might not use. 

The table of Corn-Ware II features used 
in the article is accurate but outdated. Our 
newest revision (5.0) includes an addi¬ 
tional four functions. All Apple-Cat II 
buyers are given the opportunity to ob¬ 
tain each new Corn-Ware revision free of 
charge. They just send us their old disk 
and we send them an upnlated one. 

The article listed a number of expansion 
capabilities and conjectured that they 
would probably all be available by the 
time the January BYTE was out. These are 
available now, including the tape recorder 
output. One note of clarification: Nova¬ 
tion is not developing a speech synthesizer 
card. 

The article states, ''Novation has just 
recently developed an EPROM that will 
allow you to access the Apple-Cat II from 
the BASIC environment." Pope is refer¬ 
ring to our firmware ROM chip. Because 
he mentions the ROM chip earlier in the 
review, it might appear to some that the 
ROM and the EPROM chips are different. 
They are not. The firmware ROM allows 
access to the Apple-Cat II from BASIC, 
features the same commands as those used 
for the Hayes Micromodem, and is com¬ 
patible with many of the programs writ¬ 
ten for the Micro modem. 
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Sieve Corrections 

After seeing "Eratosthenes Revisted" in 
the January BYTE, I wrote a version of the 
Sieve of Eratosthenes in CRAY-1 S 
assembly language. My program performs 
one repetition of the Sieve in exactly 385.7 
microseconds. This program makes good 
use of both the scalar- and the vector¬ 
processing capabilities of the CRAY-IS. It 
breaks the Sieve into four steps, as given 
below. The timing (in microseconds) for 
each step is interesting: initializing the flag 
array, 111.3: unflagging multiples of 
primes, 156.9; counting the number of 
primes found, 117.1; and searching for the 
last prime found, 0.4. The times total 
385.7. 

Of this 385.7 microseconds, the 
CRAY-lS's memory is fully occupied for 
at least 361.375 microseconds. Thus, at 


Memory transfer rates of 517Kbytes/second, 
direct memory access, memory mapping and 
host to slave requests via interrupt control make 
the CPS-MX fast. And easy to integrate. Fuffy 
compatible witti TURBOdos’”, Intercontinental 
Micro System's slaves are available In fbur 
versions: synchronous or asynchronous serial 
port. 4Mhzor 6Mhz. The choice is yours. The 
CPS-MX also allows tie bus master to utilize 
slave memory at the user's discretion. The slave 
then acts as a 64K RAM card. 

The CPS-MX is also easy to integrate vi^ith 
Intercontinental's full line of S100 products: 
CPZ48000SBC, 
single board 
computer with ^ 

64K on board 
RAM, 41/0 


1733 South Douglass Road. Suite E. Anaheim, California 92006 (714} 970-9758 Telex: 6784ai-TABdRIN 

TUneOitos s i iradentarli off Software 2000, Inc 



Channels, memory management, on board 
floppy controller, DMA and vectored priority 
Interrupts; and 256K bank selectable or 
contiguous memory. 

A complete line of personality boards allow 
easy Interface to anything from a floppy to a 
winchester, including modems and primers, and 
don't take up any S-1CX) bus space. 

Best of all is the price, The CPS-MX starts at 
$475.00. That’s right, up to 65% less than what 
you have been paying for products that may not 
measure up. 

Call Intercontinental Micro Systems today. 

WP'd like to send you information 
on the S-100 slave alternative. 
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SJuda COLOR MONITORS 

... we promise performance 



SAKATA offers fine quality CRT DISPLAY MONITORS which are 
compatible with IBM, APPLE, ATARI 800, NEC and other fine 
personal computers. 

Unusually attractive design with neutral color will enhance the 
appearance, provide unexcelled quality performance. Illustrated 
Model SC-100 is 13" COLOR Display Monitor with linear circuitry, 
composite color and a host of other quality features. 



SAKATA U.5.A, CORPORATION 


Also available; Model SG-1000 ... 12" 
monochrome, high resolution CRT 
MONITOR. Model SC-200 ... 13" RGB 
high resolution COLOR CRT MONITOR. 
Model SC-300 ... 13" RGB, super high 
resolution COLOR CRT MONITOR. 
Priced below competition—if there 
is any. 


SAKATA CRT MONITORS are available 
wherever personal computers are sold 
or write for technical and 
illustrated literature and 


prices. 


SAKATA SC-100 
COMPATIBILITY CHART 


CORAPUTER 

3C-100 COLOR 

APPLE II 


APPLE Mi 


ATARI-800 


COMMODORE-64 


IBM-PC 


NEC-PC 


OSBORNE 


TI-99 


VtC-20 



HQ1£\ m CEHJAm OCMPUJERS 
ADAPTER CABLE REQUtRED. 



651 Bonnie Lane, Elk Grove Village, IL 60007 

(312) 593-3211/800-323-6647 {outside Illinois) *'SAKATA ,. . serving industry worldwide . .. since 1896' 
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CONTROL 

(TAURUS ONE) + (YOUR PC) - (PROCESS CONTROL SYSTEM) 

Now a new micro computer based data acquisition and 
control front end that gives you;— 

Power that's easy to use; — Plugs into any 
RS232C, RS422, or IEEE 488 port on your 
Personal Computer • Powerful Command 
functions that include: simple reads and ^ 
writes, high speed block analog reads, 
pulse counting, frequency, change of 
state detection, direct thermocouple 
input, and more • Results in engineer 
ing units • Convenient screw termi 
nal panels • Compatible isolated 
AC/DC 3 amp switchers and 
isolated input sensing • 

Power that's easy to cost justify;— 


A full range of input output i 
modules provide: 12 bit a ^ 

analog Inputs with 4 
programmable 
ranges for inputs 
from ± lOmV to 

± lOV, digital I/O, | 

counters, pulse output!^BM^[^' 
12 bit onalog output, 

4-20 MA input/output, 
thermocouples • Stand 1||H^ 
alone mode with direct 
terminal support • Remote 
operation • Communicates 
simultaneously to 
three computers • 

Internal diagnostics • 

Power that's easy to expand;— Plug 


in expansion to 1024 points • User memory 
allows downline load of user written functions 
and programs • EPROM space for special user 
functions • Rack mount hardware available for all options • 

lAURUS ONE 


Write for more information to: 

TAURUS 

L J COMPUTER 
^ f PRODUCTS 
U INC. 


m U.S.A.: 
ao ms. 

P,0, BOX 1B63 

BUFFALO, 

14203 


m CANADA: 

RO, BOX 911 
STATION "U" 
TORONTO. ONT. 
MBZ 5P9 


Letters^ ■ ■■■ 

best, the program could be improved by 
only a few percent. 1 believe it is unlikely 
that more than one or two microseconds 
of processing time could actually be 
eliminated. 

For 10 repetitions of the Sieve, multiply 
by 10 and add 1.275 microseconds for 
loop counting, giving 3859 microseconds. 
This number is about one-half the fastest 
time reported in the article, and returns 
the CRAY-lS to its rightful position as the 
world's fastest computer. 

David S. Dodson 
3024 South 255th Place 
Kent, WA 98032 


1 have just seen Jim Gilbreath and Gary 
Gilbreath's article, "Eratosthenes Revisit¬ 
ed: Once More Through the Sieve" (Janu¬ 
ary, page 283). 

I was dismayed to find that my contri¬ 
butions for the Prime 300 computer and 
the PRIMOS operating system were print¬ 
ed incorrectly. The numbers printed were 
per iteration. They have not been "ad¬ 
justed for , . . 10 iterations." Also the 
times for BASIC and COBOL are re¬ 
versed. My contributions to table 1, ad¬ 
justed, should read: assembly language, 
4.5; FORTRAN, 7.0; FORTH (RLM), 
104.0; BASIC, 504.0; and COBOL, 
6707.0. 

This gives PRIME 300 COBOL the 
dubious distinction of being the slowest 
computer/language combination in the 
article. 

Richard L, Maurer 

National Life and Accident Insurance 

Company 

National Life Center 
Nashville, TN 37250 ■ 
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Z10O 

Software Directory 
Being Compifed 

Zenith Data Systems is compiling a 
directory of available software for its 
ZlOO desktop computer. The ZlOO, a dual 
16/32-bit computer, uses Digital 
Research's CP/M as its 8-bit operating 
system. Z-DOS, marketed by Microsoft 
as MS-DOS, is used for 16-bit processing. 
Software vendors with ZlOO-compatible 
packages are asked to contact Victoria M. 
Lemer, Zenith Data Systems Corp., 1900 
North Austin Ave., Chicago, IL 60639.1 
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DnareiNiei™ is i\low 

others Talk of Tomorrow 



The Only Complete Personal Computer Local Area Network 

Others are just talking about tomorrow's technology ... ShareNet has it now! 

With power and capabilities found only in minicomputers and mainframes; 

Best of all it can be yours today. 

ShareNet Local Area Network gives you a true multi-user system enabling you to 
link up to 24 personal computers, five printers and use ... 


Multiple Operating Systems 
Extensive Data Security 
Hierarchical Directory 
Default File Locking 
Concurrent File Sharing 


Print Spooling 
Redundant Directories 
Cartridge Disk Back-up 
Public & Private Directory 
Electronic Mail 


Network Interface Cards available for IBM/PC. 

Soon available; APPLE, VICTOR, DEC RAINBOW, OSBORNE, & Others. 
For tomorrow's technology, today ,.. call 1-800-453-1267. 

ShareNet,. 


The Local Area Network of the Future Today 

TELEX: 669 401 AIR COURS PHX 

Novell Data Systems, Inc. 117€ N. Industrial Park Drive Orem, Utah 84057 Phone: 801-226-8202 
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The Most Versatile Integrated System Available! 


From the crystal clear monitor with 
a true typist keyboard to the high 
performance switching power supply— 
an engineered solution—the 5000IS 
system is designed to be an economical 
single-user system (basic system price 
is $3,295) which is easily field 
expandable to be the master of a 
four-user system. 

Now you can have hi-density 
floppies. 19 megabyte Winchesters with 
true error detection and correction, 
extended RAM memory, and various 


peripheral controllers. Up to four users 
may be supported by the 5000IS, with 
each user having a dedicated 
microprocessor, 64K of memory and 
serial I/O channels. 

With this flexibility you can 
configure the highest performance, 
lowest cost multiuser/multiprocessing 
system available. A four-user IS system 
gives you higher performance at a 
lower cost than comparable systems 
configured with personal computers or 
other singlemser micros! 
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Clarcia's Circuit Ceiiar 


Use ADPCM for Highly 
Intelligible Speech Synthesis 

Some new integrated circuits from Oki Semiconductor 
compress digitized speech data efficiently. 


Steve Ciarda 
FOB 582 

Glastonbury, CT 06033 


During the past few years I have 
presented four different computer 
speech-synthesizer projects (see refer¬ 
ences)* With each article 1 have tried 
to present the latest technology and 
describe successively more cost-effec¬ 
tive synthesis methods. This month 
rd like to describe a new variation on 
digitized speech that uses adaptive 
differential pulse-code modulation. 

What Is Digitized Speech? 

Computers communicate in a 
digital language, but the language of 
humans is analog. If computers are to 
spwak as we do, this obvious barrier 
must be overcome* Fortunately for 
us, a number of techniques have been 
devised to allow a computer to syn¬ 
thesize a human voice, some of them 
quite effective. 

Some synthesized voices employ 
electronic circuitry to simulate the 
throat and vocal tract, but the purest 
form of machine-generated speech is 
simply a digital recording of an actual 
human voice, using digital circuitry 
to mimic the action of a tape record- 


Special thanks to BiU Curlew for his software 
expertise. 
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Photo 1: You use a microphone to 
record words in kigh-intelligibility 
ADPCM speech synthesis. The 
stored vocabulary retains the inflec¬ 
tion^ accents, and intonation of the 
human speaker. If you need your 
computer to speak a law-pitched, 
mid-Connecticut drawl let me 
know. 


er. For example, in most parts of the 
United States you can dial a tele¬ 
phone number and hear a recorded 
voice saying something like, 'The 
number you have reached has been 
changed. The new number is 
924-9281*" The voice is distinctly 
human in quality, highly intelligible, 
and machine-generated—an excellent 
example of digitized speech. Al¬ 


though it uses a lot of memory, digi¬ 
tized speech is the most intelligible 
machine-generated speech currently 
possible. 

The basic concepts of producing 
stored digital speech are fairly simple. 
The process begins with data acquisi¬ 
tion, A voice waveform can be 
treated like any other fluctuating 
voltage input; the computer can 
record the waveform by periodically 
taking a sample of the signal's voltage 
through an analog-to-digital (A/D) 
converter and storing it as a binary 
value* (The number of samples 
needed per second depends upon the 
frequency of the input signal*) Once 
the samples have been stored, the 
computer can recreate the original 
waveform by sequentially sending the 
stored values to a digital-to-analog 
(D/A) converter at the same rate as 
the original sampling, 

Pulse-Code Modulation 

A common method of representing 
continuous analog values in digital 
form is pulse-code modulation, or 
PCM* In PCM, distinct binary repre¬ 
sentations (pulse codes) are chosen 
for a finite number of points along the 
continuum of possible states. When¬ 
ever the value is being measured and 
it falls between two encoded points, 
the code for the closer point is used* 
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Figure 1: Functional block diagram of a digitized speech-reproduction system that 
employs pube-code modulation. 


data rate is 800,000 bps—bits per sec¬ 
ond,) 

Other technical limitations crop 
up* Once you have determined the 
sampling rate, you must consider the 
resolution of the analog-to-digital 
converter, A/D converters operate in 
discrete steps (quanta) rather than 
continuous levels, as shown in figure 
2. If a 4-bit A/D converter is used, 
then only 16 values are available to 
define the signal. Any reading could 
potentially be in error by ±1/16, or 
about 6 percent, A 12-bit converter, 
which has 4096 potential levels, 
would have a possible quantization 
error of only 0,02 percent. 



Figure 2: Waveform sampling by pulse-code modulation (PCM). The interval between 
samples is TO; the sampling frequency is the reciprocal of the interval. Each sample of 
PCM data consists of N bits; the leftmost is the most significant bit and the rightmost is 
the least significant bit. 


Achieving Fidelity 

In dealing with analog voice sig¬ 
nals, we must accurately reproduce 
the input signal for it to be under¬ 
stood, The ear is sensitive, and too 
coarse a reproduction will sound un¬ 
natural or even unintelligible* 

A direct relationship exists between 
the PCM data rate and reproduced 
speech quality. Let's consider a case 
in which we have an 8-kHz sampling 
rate* If we use 12-bit A/D conver¬ 
sion, then the data rate (in bits per 
second) is found using the following 
equation; 


(This process is called quantization: 
the dividing of the range of values of 
a wave into subranges, each of which 
is represented by an assigned value,) 
A series of these pulse codes can be 
transmitted in a pulse train, resulting 
in a pulse-code modulated signal. 
Because the samples of digitized 
speech referred to above are stored in 
the form of digital pulses, the stored 
speech waveform can be thought of 
as an example of pulse-code modula¬ 
tion* Figure 1 shows a block diagram 
of a speech synthesizer that 
reproduces speech stored in pulse- 
code-modulated form. 

Sampling Rates and 
Other Messy Stuff 

The sampling rate you use in re¬ 
cording any signal must be chosen 
with awareness of a theoretical limit 
called the Nyquist interval. At the 
very minimum, the sampling rate 
must be at least twice the highest fre¬ 


quency found in the input signal. 
With an input bandwidth of 2 kHz 
(kilohertz), adequate for intelligible 
speech, the sampling frequency 
would have to be at least 4 kHz* 

This rule holds strictly true only 
when an ideal low-pass filter is used 
on the output of the D/A converter. 

The ear fs sensitive, and 
too coarse a 
reproduction will sound 
unnatural or even 
unintelligible. 

In real equipment, sampling rates of 3 
or 4 times the input bandwidth are 
sometimes necessary. So for speech 
reproduction, a sampling rate around 
6 or S kHz is good* (Optical digitized- 
music recordings, which are just now 
coming to market, use 16-bit A/D 
conversion at a 50-kHz sample rate to 
achieve high fidelity. The resulting 


bit rate = sample rate X conversion 

bits 

= 8000 Hz X 12 bits 
= 96,000 bits/second 

Using standard PCM on a voice 
signal with a 4-kHz bandwidth would 
require a 96,000-bps data rate* The 
average personal computer could 
store only about 8 seconds of speech 
in its 64K-byte memory. 

The data rate can be reduced some¬ 
what by using an 8-bit A/D converter 
rather than a 12-bit unit. The raw 
data rate now becomes 8000 X 8 or 
64,000 bps* (This reduces the signal- 
to-noise ratio from 66 to 42 dB 
(decibels), but the sound quality is 
more than adequate for experimenta¬ 
tion. For commercial applications, 
however, I recommend a 12-bit con¬ 
verter*) 

Delta Modulation 

The pulse-code modulation we 
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have been examining uses no data 
compression. In playback, the data 
bits representing the absolute values 
of each successive signal sample are 
sent to a full-resolution D/A con¬ 
verter and reproduced at the same 
rate at which they were recorded; 
96,0CX) bps in, 96,CMD0 bps out. The 
circuit can operate with no assump¬ 
tions made about the signal it is to 
process. 

On the other hand, voice wave¬ 
forms contain much redundant data. 
Long periods of silence are inter¬ 
spersed with sounds that vary in pitch 
slowly. If you take some time to 
analyze the A/D samples, you will 
notice that the changes are, for the 
most part, gradual and that the varia¬ 
tions in the signal between adjacent 
samples are a limited portion of the 
full dynamic range. 

One method of reducing the data 
rate used in PCM voice reproduction 
is called delta modulation. This pro¬ 
cess assumes that the input signal's 
waveform has a fairly uniform and 
predictable slope (rate of rising and 
falling). Rather than storing an 8- or 
12-bit quantity for each sample, a 
delta modulator stores only a single 
bit. When the computer samples the 
input signal from the A/D converter, 
it compares the current reading to the 
preceding sample. If amplitude of the 
new sample is greater, then the com¬ 
puter stores a bit value of 1. Con¬ 
versely, if the new sample is less, then 
a 0 will be stored. Figure 3 shows how 
this works. Reproduction of the 
waveform is accomplished by sending 
the stored bits in sequence to the out¬ 
put, where their values are inte¬ 
grated. 

But, like other techniques, delta 
modulation has limitations, one of 
them the familiar sampling-rate re¬ 
striction, Because only a single bit 
changes between samples, the rate at 
which samples are taken must be suf¬ 
ficiently fast that no significant infor¬ 
mation is lost from the input signal. 
Furthermore, if the slope of the input 
waveform varies a lot, the repro¬ 
duced waveform may be audibly dis¬ 
torted. So using delta modulation 
may not reduce the data rate much, 
although there are many different 
variant schemes, and it's difficult to 


<3a) 



Figure 3a: Waveform sampling delta modulation. Each sample of the source 
waveform is tested to see if its amplitude is higher or lower (within the resolution of a 
fixed quantization value Ar-delta-r) than that of the previous sample. If the amplitude 
is higher, the single-bit delta-modulated encoding value is set to 1; if lower, the en¬ 
coding value is set to 0. 
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Figure 3b: Two potential problems occurring in delta modulation. When the source 
waveform changes too rapidly, the fixed quantization value may be too small to express 
the full change in the input; this slope overload causes a compliance error. Or when 
there is little change in the input waveform (at the extreme, a DC signal), vertical deflec¬ 
tion in the quantization value results in granular noise in the output. 


Competing Digitizing Methods 
By the time you read this, you may 
have heard the results of a standardiza¬ 
tion proceeding that put two of the 
speech-digitizing methods discussed 
here in competition. (See reference 7,) 
American Telephone and Telegraph 
(AT & T), in the throes of beginning 
its divestiture of its 22 local Bell operat¬ 
ing companies (BOCs)^ submitted a 
proposal to the CCITT (Comity Con- 
sultatif International Tel^phonique et 
Teldgraphique) to standardize a certain 
form of adaptive differential pulse- 
code modulation as the worldwide 
preferred method of digitizing xwice 
telephone signals for long-distance 
transmission. The proposed CCITT 
scheme uses a 4-bit sampling size with 
an 8-kHz sampling rate, for a 
32,000-bps overall data rate. This 
would be a change from the two dif¬ 
ferent 64,000-hps di^fizing systems 
now in use. 


A competing digitizing scheme, de¬ 
veloped by Satellite Business Systems 
(SBS—a company jointly owned by 
IBM, Comsat, and Aetna Life & 
Casualty), employs delta modulation: 
1-bit samples taken at a rate of 32 kHz, 
arriving at the same 3Z,000~hps data 
rate by a completely different route. 

Standards published by the CC/T7 
are called “recommendations,“but they 
are quite strictly followed in most 
regions of the globe. 

Telecommunication experts outside 
of AT & T have expressed concerns 
that the local BOCs and the indepen¬ 
dent long-distance common carriers 
will face both financial and technical 
problems in upgrading equipment to 
interface with the proposed CCITT 
32,000-bps ADPCM circuits. At this 
writing, it is not known when AT & T 
will begin installing the new 
system. . . . R. S. S. 
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predict which is optimal in a given 
situation. 

The most effective application of 
delta modulation that 1 have ob¬ 
served is the technique developed by 
Dr. Forest Moser at the University of 
California and implemented in the 
National Semiconductor Digitalker 
voice-synthesis chip set (see reference 
1), However, while the Digitalker's 
process is definitely a variant of delta 
modulation, the data-compression 
and zero-phase-encoding algorithms 
that produce the stored bit patterns 
take hours of processing per word; 
it's very difficult for you to program 
your own custom vocabulary. 

Differential PCM 

We can actually reduce the amount 
of data stored for reproduction of 
speech by using a concept related to 
delta modulation as follows. When 
the speech waveform is being sam¬ 
pled, for each sample a value is stored 
that represents the amplitude dif¬ 
ference between samples. This 
scheme, called differential pulse~code 
modulation, or DPCM, allows more 
that a single bit of difference between 
stored samples, accommodating more 
variation in the input waveform 
before severe distortion sets in. The 
DPCM value can be expressed as a 
fraction of the allowed input range or 
the absolute difference between 
samples (see figure 4). 


DPCM exhibits some of the same 
limitations as simple delta modula¬ 
tion but to a lesser degree. Only when 
the difference between samples is 
greater than the maximum DPCM- 
encoding value will distortion (called 
a compliance error) occur. Then the 
only solution is to reduce the input 
bandwidth or raise the sampling fre¬ 
quency. 


ADPCM Is a specialfzled 
form of PCM that 
offers significantly 
Improved Intelligibility 
at lower data rates. 


Adaptive Differential PCM 

The real breakthrough in digitized 
speech is the technique known as 
adaptive differential pulse-code mod¬ 
ulation (ADPCM), a specialized form 
of PCM that offers significantly im¬ 
proved intelligibility at lower data 
rates. This system was devised to 
overcome the defects of the delta- 
modulation techniques described thus 
far while still reducing the overall 
data rate and improving the output's 
compliance with the source wave¬ 
form. 

ADPCM improves upon DPCM by 
dynamically varying the quantization 
between samples depending upon 


their rate of change while maintaining 
a low bit rate, condensing 12-bit 
PCM samples into only 3 or 4 bits. 
(The variations in the quantization 
value are regulated with regard to the 
characteristic complex sine waves 
that occur in voice. The technique is 
therefore not applicable to other 
kinds of signals, such as square 
waves.) 

In ADPCM, each sample's encod¬ 
ing is derived by a complicated proce¬ 
dure that includes the following steps: 
a PCM-value differential dn is ob¬ 
tained by subtracting the previous 
PCM-code value from the current 
value; the quantization value An 
(delta-n) is obtained by multiplying 
the previous quantization value times 
a coefficient times the absolute value 
of the previous PCM-code value; the 
PCM-value differential Is then ex¬ 
pressed in terms of the quantization 
value and encoded in four bits, as 
shown in figure 5. 

Build an ADPCM Speech 
Analyzer/Synthesizer 

The Oki Semiconductor Corpora¬ 
tion produces a number of integrated 
circuits (ICs) that perform ADPCM 
encoding and decoding. Of these, the 
MSM5218RS and the MSM5205RS 
are worthy of attention. The 5218 is 
designed to perform both storing and 
reproducing of digitized speech, while 
the 5205 provides only the reproduc¬ 
ing function. Using these CMOS 
(complementary metal-oxide semi¬ 
conductor) components, we can put 
together a cost-effective speech-syn¬ 
thesis system that produces highly in¬ 
telligible output and yet makes effi¬ 
cient use of memory. 

Figure 6 on page 40 is the block 
diagram of the MSM5218RS IC. It is 
designed to work with 12-bit analog- 
to-digital converters and contains 
both an ADPCM analyzer and syn¬ 
thesizer. An internal 10-bit D/A con¬ 
verter is provided to reconstruct the 
waveform where direct analog output 
is wanted, or the decoded PCM data 
may be routed to an external D/A 
converter. 

The schematic in figure 7 on pages 
42 and 43 diagrams a speech- 
synthesis circuit built around this 
chip (see photo 2 on page 41). In the 
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Figure 4: Differential pube-code modulation (DPCM) is an attempt to reduce the 
amount of data stored or transmitted, as compared with regular PCM. For each sample, 
the difference between the previous PCM code and the current code is expressed in 
terms of a fixed quantization value Ar (delta-r), which must be chosen with attention to 
the characteristics of the source waveform. If too large or small a quantization value is 
used, compliance errors occur. 
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Figure 5: Adaptive differentml pulse-code 
mo^^M/a^io« (ADPCM) improves upon 
DPCM by dynamically varying the quan¬ 
tization between samples, depending 
upon their rate of change, while maintain- 
ing a low hit rate, condensing 12-bit PCM 
samples into only 3 or 4 bits. 

In ADPCM, each sample's encoding is 
derived by a procedure that includes the 
following steps. A PCM-value differential 
dn is obtained by subtracting the previous 
PCM-code value from the current value. 
The quantization value Arr (delta-n) is ob¬ 
tained by multiplying the previous quan¬ 
tization value times a coefficient times the 
absolute value of the previous PCM-code 
value. The PCM-value differential is then 
expressed in terms of the quantization 
value and encoded in four bits. The 
mathematical relations are shown here in 
figure 5a, whereas figure 5b shows a 
typical encoded waveform. 


circuit, a Iow<ost 8-bit A/D con¬ 
verter is used in place of a higher- 
resolution, more costly 12-bit con¬ 
verter. The Oki MSM5204RS 8-bit 
CMOS A/D converter, employed 
here, uses a successive-capacitor- 
ladder conversion system. It also in¬ 
corporates a sample-and-hold stage 
that enables direct input of rapidly 
changing analog signals. An external 
clock signal provides timing for the 
chip; the clocks frequency is not 
critical and can be anywhere from 
450 to 500 kHz, 

—The frequency bandwidth of the 
signal input to the A/D converter is 
limited by an active low-pass filter, 
IC2, an Oki ALP-2 filter with a 
1.7-kHz cutoff frequency. Attenua¬ 
tion is IS dB per octave above the cut¬ 
off frequency. (Although frequencies 
up to 4 kHz can theoretically be cap¬ 
tured with an 8-kHz sample rate, in 
this application the lower cutoff fre¬ 
quency gives better-sounding repro¬ 
duction.) 

A/D Conversion in Operation 

Data conv ersion is started when 
the S CON (start conversion) line 
(pin 13) o f the MSM5218 forces the 
write line (WR), pin 15) on the 5204 
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A/D converter into a low state. After 
con versio n is complete, the A/D read 
line (RD), pin 14) is brought low to 
latch the data onto the 5204's output 
lines. At a clock rate of 450 kHz, the 
5204 completes the 8-bit conversion 
in approximately 73 microseconds. 

The digital representation of the in¬ 
put data from the 5204 is fed into a 
CD4014 serial-to-paralleJ converter 
(IC9) for transposition into the serial 
format required by the MSM5218's 
input. Because we are using an 8-bit 
converter and the MSM5218 expects 
12-bit input, the four remaining low- 
order bits are clocked in as zeros by 
the CD4024 counter (IC7) and sec¬ 
tions of the quad NAND gate {IC6)* 
These components provide four extra 
SI ■ CK (serial input OR clock) pulses 
with zero-logic-level data. 

Selectable Parameters 

The MSM5218 can analyze or syn¬ 
thesize ADPCM speech using a vari¬ 
able sampling rate. Three internal 
preset VCLOCK rates can be selected, 
or an externally supplied signal up to 
384 kHz can be used. The logic levels 
on the 5218's pins Si and S2 define 
the VCLOCK reference in both 
analysis and synthesis modes, as 
shown in the lower right corner of 
figure 7. The host computer, or any 
other external hardware, synchro¬ 
nizes itself with the 5218 by monitor¬ 
ing the state and transition timing of 
the VCLOCK signal (pin 1), 

In addition to selecting the 
VCLC3CK rate, you can choose en¬ 
coding of the ADPCM data in either 3 
or 4 bits, depend^g upon the logic 
level on the 4B/3B line (pin 7), A 
logic 1 selects 4-bit ADPCM values. 

Data Transfer and Rates 

In the dual-function MSM5218, the 
data lines DO through D3 are bidirec¬ 
tional and used either for output of 
analyzed ADPCM data (for storage) 
or for input to the speech-synthesizer 
circuitry. In the analysis mode (with 
pin 6 held high), the current encoded 
ADPCM value is available on DO 
through D3 at the occurrence of the 
rising edge of VCLOCK. If you have 
set Si and S2 for 8 kHz and 4B/3B for 
4-bit data, the resulting bit rate is cal¬ 
culated as follows: 



T1 T2 


SfR-SHIFT register 

Sjfj / Pqut IN/PARALLEL OUT 


Figure 6: FuncHona! block diagram of the Oki Semiconductor MSM5218RS ADPCM 
integrated circuit. 


8000 X 4 bits = 32,000 bps 

Remember that we originally calcu¬ 
lated that a rate of 96,000 bps would 
be needed to reproduce speech with 
this same fidelity. (Here we used an 
8-bit A/D converter for economy; the 
bit rate would be the same for a 12-bit 
converter,) 

With a slight sacrifice in fidelity, 
the bit rate can be reduced further. By 
selecting the 4-kHz sample rate and 
3-bit ADPCM codes, a 12,000 bps 
rate is achieved. 

This may still sound like a lot of 
data, especially when you compare it 
to phoneme and LPC (linear-predic¬ 
tive coding) speech synthesizers like 
the Votrax SC-01A and the Digitalk¬ 
er, which by comparison use data 
rates of 70 to 1000 bps. The differ¬ 
ence, of course, is speech quality and 
intelligibility. A phoneme or LPC 
synthesizer generates its own sounds 
and forms them i n to words, An 
ADPCM synthesizer, on the other 
hand, retains the inflection and in¬ 


tonation of the original human voice. 
With ADPCM, as with an analog re¬ 
cording, it's possible to have a voice 
output that reproduces the regional 
accents of the human speaker. 

The circuit of figure 7 can be used 
as both an analyzer and a synthesizer. 
Both subsystems function concurrent¬ 
ly when the MSM5218 is in the 
analysis mode; the results, the recon¬ 
structed waveform, can be heard in 
real time (delayed by 3 VCLOCK 
periods). In figure 7, this output is 
smoothed by a low-pass filter and ex¬ 
ternally amplified to drive a speaker. 

Use of the ADPCM Circuit 

As I said at the beginning, the pur¬ 
pose of this project is to create intel¬ 
ligible machine-generated speech. 
With the circuit of figure 7 connected 
to a Z80-based computer, and using 
the LOAD routine in the program of 
listing 1 (the algorithm shown in the 
flowchart of figure 8), you can 
analyze and store 10 seconds of 
speech (or 20 seconds at the 4-kHz 
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Photo 2i Prototype of the speech analysis and synthesis circuit of figure 7, around the Oki Semiconductor MSM5218R5 
integrated circuit. The empty IC socket is used for ribbon-cable connection fo the host computer. 


sample rate)* The program simply 
turns on the synthesizer by lowering 
the reset line and then observing 
VCLOCK. At every negative-going 
transition it reads a 4-bit ADPCM 
nybble (there are 2 nybbles per byte) 
and stores it in a memory-resident 
table. 

For experimental purposes I set this 
table to occupy a rather large region 
of user memory {40K bytes). For most 
practical applications, you might 
prefer to store segments of speech on 
disk and load them into memory in 
smaller increments. 

Once some speech has been stored, 
you can play it back using the DUMP 
routine from listing 1 (whose algo¬ 
rithm appears in figure 9)* With the 
MSM5218 set to the synthesis mode, 
the ADPCM codes are sequentially 
loaded on each rising edge of 
VCLOCK. 


If you want to store some speech 
permanently and then play it back in 
a dedicated application (as an annun¬ 
ciator, for instance}, you won't need 
the analysis part of the circuit after 
the ADPCM codes have been stored. 

One significant aspect 
of ADPCM speech 
synthesis is the ease of 
producing a custom 
vocabulary. 

For such cases you may wish to use 
the synthesize^only circuit of figure 
10, which uses the 18“pin MSM5205RS 
ADPCM-synthesis chip instead of the 
dual-function 24-pin 5218 (see photo 
3 on page 48). The 5205's synthesis 
capabilities are equal in every way to 
thoses of the 5218, but the 5205 saves 
the expense and complication of the 


analysis section. The resulting 2-chip 
circuit, the parts of which cost less 
than $15, can be easily manufactured 
for a variety of applications. 

I was pleasantly surprised at the 
fidelity using ADPCM at 32,000 bps. 
It was still more intelligible than the 
majority of current synthesis tech¬ 
niques even at 12,000 bps. While test¬ 
ing the software I attached the input 
of the analysis unit to an FM radio. 
Even when using the 1.7-kHz filters, I 
was surprised how good even music 
sounded. 

Summary of ADPCM Synthesis 
Probably the most significant 
aspects of ADPCM speech synthesis 
are the simplicity of the hardware and 
the ease of producing a custom vo¬ 
cabulary. You don't have to send a 
word list and recording tape to a 
manufacturer and wait for the com- 
Text continued on page 48: 
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Figure 7; An ADPCM speech analysis and synthesis (storage and reproduction) circuit built around the Oki M5M521SRS chip. A 
low-cost 8-bit A/D converter is used in place of a higher-resolution and more costly 12-bit converter. The Oki MSM5204RS 8-bit 
CMOS A/D converter, used in this circuit, contains a successive-capacitordadder conversion system. It also incorporates a sample- 
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and-hold stage that enables direct input of rapidly changing analog signals. An external clock signal prorndes tirning for the chip; the 
clocks frequency is not critical and can be anywhere from 450 fo 500 kHz. 

The frequency bandwidth of the signal input to the A/D converter is limited by an active low-pass filter, IC2, an Oki ALP-2 filter 
with a 1.7-kHz cutoff frequency and attenuation of IS dB per octave above the cutoff frequency. 


|une 1980 © BYTE PubUcttion* Inc 43 


















































































START 


Listing 1: Z80 assembler program to control the speech-synthesis circuit of figure 7. 



Figure 8; Algorithm of the LOAD routine 
m t/ie program of listing 1. Used with the 
circuit of figure 7, LOAD takes analog 
voice signals from a microphone or other 
source and stores them in ADPCM-en- 


000 W 
00030 
00030 
00040 
00050 
00060 
000 TO 
00030 
00090 

00 too 
ootio 
00120 
00130 
00140 
00150 
00160 
00170 

00130 : • * ■ 


B3 

B2 

B1 

BO 

i 

i 

t 

i 

D3 

D2 

D1 

DO 


* CUOCK ON INPUT, HSSfiT 
OM OOTPUT 

UNUSED 


raesE routines are used to au-ow a z-ao 

BASED MICRO TO LOAD AND DUMP THE 4 BIT 
NIBBLES CREATED BI TrfE OKI ADPCM CtilP- 

ONE I/O PORT 13 USED FOR BaTH INPUT AND 
OUTPUT* THE BIT MAP FOR THE PORT IS AS 
FOLLOrfS : 


B7 B6 B5 




00190 






00200 






00210 

SINCE 

THE rtASTBR aOCK 

OP THE OKI CHIP IS 



00220 

USED I 

By THIS procSam, any op the C!.0CK 



00230 

RATES 

HAY BE SELECTED UITMOUr rtODlPYINQ 



00 240 

Mrs CODE. 




00250 






00260 

AT 81CHZ, you tfILl. 

4K BYTES PER SECOND. 



00270 






00230 




4000 


00290 


ORO 4000H t START AT 4000H ON D/G CPU. 

4000 


00300 :.OAO 

EQU 1 


4000 

F5 

00310 


PUSH AF 

SAVE ANY REGS 

4001 

C5 

00320 


PUSH BC 

THAT I MILL CLOBBER 

4002 

£5 

00330 


PUSH HL 

DURING THE ROUTINE 

4003 

2641 

00340 


LD H,41H 

BUFFER STARTS AT 

4005 

2S0D 

00350 


LD L.OOH 

4100H 

4007 

06DF 

00360 


LD fl,0DFH 

AND ENDS AT DFOOH 



00370 1 

i 





00380 

r 



4009 

3E0D 

00390 


LD A,O0H ; 

1 PICK UP 0. 

400B 

D311 

00400 


OUT (11H),A 1 

; AND TURN OFF RESET TO ADPCH 



00410 1 

1 



4000 

CD274Q 

30430 i.03P1 

CALL NIN 

BIT UP NYBBLE FROH ADPCrt 

4010 

07 

00430 


BLCA 

PUT THE 

4011 

07 

00440 


RLCA 

NYBBLE AT THE 

4012 

07 

00450 


RLCA 

TOP OF THE 

4013 

07 

00460 


RLCA 

REGISTER. 

4014 

4F 

00470 


LD C,A 

AND SAVE IN THE C REG 

4015 

CD2740 

00480 


CALL MIN 

PICK UP ANOTHER NYBBLE 

4013 

81 

00490 


JR C 

COMBINE WITH SAVED NYBBLE 

4019 

77 

00500 


LD CHL)pA 

AND SAVE IN THE BUPPER 

401A 

21 

00510 


INC HL 

STEP TO NEXT LOCATION 

4018 

73 

00520 


LD A,B 

PICK UP END POINTER 

401C 

BC 

00530 


CP K 

ARE HE AT THE END ? 

401D 

20EE 

00540 


JR MZ,L03P1 

NO, DO ANOTHER 

401F 

3EFF 

00550 


LD ApOFFH 

YES, PICK UP ALL 1'S 

4021 

D311 

00560 


OUT {11H>,A 

AND RESET THE ADPCri 

4023 

El 

00570 


POP iC 

RECOVER THE 

4024 

Cl 

00530 


POP BC 

SAVED REGISTERS 

4025 

FI 

00590 


POP Af 

HE SCRAMBLED 

4026 

C9 

00600 


PET 

AND RETURN TO THE CALLER. 



00610 ; 

> 





00620 ; 

f 





OO63O ; 




4027 


00640 NIK 

EQU $ 


4027 

DB11 

00630 IKHIM 

IN ApMlH) 

PICK UP INPUT PROM ADPCH 

4029 

CS67 

00660 


BIT 4,A 

CHECK FOR A X ON THE CLOCK 

4023 

23FA 

006 TO 


JR ZpIMHIN 

HAir FOR ONE TO COSE 

402D 

DB11 

00660 ih:.04 

IN A,C11H) 

PICK UP INPUT PRaS ADPCrt 

402r 

CB67 

00690 


air 4,A 

CHECK FOR A 0 ON THE CLOCK 

4031 

23FA 

00700 


JR Z,INLOM 

WAIT FOR ONE TO COME 



OOTIO 






00720 

UriEN 

A 1 TO 0 TRANSITION HAS OCCURRED, THE DATA 



00730 

IN THE A REG IS THE NIBBLE riE rfANF TO STORE* 



00740 




4033 

E60F 

00750 


AMD OFH 

1 MASK OFF THE HI BITS 


coded form in user memory. 


Listing 1 continued on page 46 
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UDS gives 212 users 
three ways to go! 


212A— Today’s most popular modem. 
UDS offers a fully Bell-compatible unit 
with complete local and remote test 
capability. Select 0-300 or 1200 bps 
for full-duplex asynchronous commu¬ 
nication. The UOS212A is FCC certified 
for direct connection to the dial-up tele¬ 
phone network, and available in multi¬ 
channel, rack-mounted configuration. 

SINGLE UNIT PRICE. $675 


212 LP — Compatible with 2l2As at 
the 1200 bps, full-duplex asynchro¬ 
nous communication rate. No power 
supply or AC connection required; the 
212 LP derives its operating power 
directly from the telephone line, ideai 
for applications requiring 212A capa¬ 
bility at 1200bps only. The 212 LP Is 
direct-connect certified. 

SINGLE UNIT PRICE . $445 


212A/D — Identical to the 212A, with 
automatic dialing capability added I 
The unit stores and dials up to five 
30-digit numbers. CRT menu prompt¬ 
ing, single-stroke commands and 
automatic test capabilities are pro¬ 
vided. The 212A/D is direct-connect 
certified. 

SINGLE UNIT PRICE .... $745 


11 Universal Data Systems ® 

5000 Bradford Drive, Huntsville, AL 35805. Telephone 205/837-8100; TWX 810-726-2100 

DISTRICT OFFICES: 

Old Bridge, NJ. 201/251-9090 * Blue Bell. PA.215/643-2336 • AtlantB,404/99e-271S* Chicago, 312/441-7450 • Columbua, OH, 614/895-3025 • Boston, 617/875-8868 
Richardson, TX. 214/680C002 • Englewood, CO, 303/694-6043 • Houston, 713/988-5506 • Tuslin, CA 714/669-8001 • Sunnyvale, 408/7380433 

Circle 402 on Inquiry card. Cree.edby Dayr.r/Hall, Inc., WirrterPark, FIcrIdd 




















Listing I continued: 


4035 C9 

DO 760 

00770 ; 

00730 ; 

00790 ; 

00300 ; 

00310 ; 

00820 ; 

00330 : 

RET ; 

AND RETURN TO CALLER 

4035 

00340 DUM2 

fiQU % 


4036 f5 

00330 

PUSH kf ; 

SAVE THE RESS 

403r C5 

00860 

PU3d BC ; 

JUST LIKE 

4038 £5 

00370 

PUSH HL ; 

BEFORE 

4039 2641 

00330 

LD a,41ft ; 

SET UF START 

4033 2B00 

00390 

LO L,0H ; 

ADDRESS OF BUFFER 

4030 060f 

00900 

LD B,0DFft 1 

SET UF END TOO 

403F 3BOO 

00910 

LD A,ooa ; 

PICK BP ALL 0*3 

4041 0311 

00920 

00930 ; 

00940 ; 

OUT {lift),A ; 

AND TURN OFF RESET TO ADPCrt 

4043 7£ 

00950 LOOP? 

LD A.Cffi.) ; 

PICK BP STORED DATA BTTE 

4044 e6P0 

00950 

AND OfOH 

; ISXATE THE UPPER NIBS.E 

4046 07 

00970 

RLCA 

AND SBINS 

4047 07 

00930 

HLCA 

IT TO 

4043 07 

00990 

RLCA 

THE LONER 

4049 07 

01000 

RLCA 

NIBBLE 

404A C06040 

01010 

CALL NOUr 

BRITE THE NIBBLE TO THE ADPCrt 

4040 7E 

01020 

LD A,(HL) 

PICK UP THE BITE AGAIN 

404e £60F 

01030 

AND OFK 

LO'BER NIBBLE THIS TlrfE 

4050 C06040 

01040 

CALL Hour 

BRITE IT TO THE ADPCrt 

4053 23 

01050 

THC tlL 

STEP TO NEXT BUFFER POSITION 

4054 78 

OlOSO 

LD A,B 

PICK UP END OF BUFFER POINTER 

4055 BC 

01070 

CP ft 

ARB BE THERE IBT ? 

4056 20CB 

01030 

JR N2,L00P2 

NO, DO sorts rtORE 

4058 3BfF 

01090 

LD A^OFFH 

PICK UP ALL 1’S 

405A 0311 

01100 

OUT (lift).A 

TURN OH RESET TO ADPCrt 

405C £1 

OHIO 

POP HL 

RECOVER THE 

4050 Cl 

01120 

POP flC 

REGS THAT WE 

405B £1 

01130 

POP AP 

HAVE aOBBERED 

405F C9 

01140 

01150 ; 

01160 ; 

01170 ; 

RET 

AND RETURN TO CALLER 

4060 

01180 Hour 

£QU $ 


4060 4F 

01190 

LD C,A 

SAVE A FOR LATER 

4061 DB11 

01200 OLOff 

IN A,(lift) 

PICK UP ADPCrt BITE 

4063 CB67 

01210 

BIT 4,A 

TEST FOR 0 BIT 

4065 20FA 

01220 

JR NJ.OLOii 

BAIT FOR ONE TO COriE 

4067 0B11 

01230 0^14 

IN A,(lift) 

PICK UP ADPCrt BITE 

4069 CB 67 

01240 

BIT 4,A 

TEST FOB 1 BIT 

406b 23FA 

01250 

01260 ; 

JR E*OftIN 

BAIT FOR ONE TO COrtB 


01270 ; NHEH 

01280 ; our 
01290 ; 

0 TO 1 TRAMSITIOM 
TO THE ADPCpI, 

IS detected, be put our data 

4060 79 

01300 

LD A,C 

; RECOVER THE SAVED DATA 

406B 0311 

01310 

OUT fllH),A 

; BRITE TO THE ADPCrt 

4070 C9 

01320 

RET 

; AND GO BACK TO CALLER 


01330 

01340 


01350 

01360 

01370 

01330 

01390 

0000 01MOO 

00000 TOTAL eRRORS 


EUD OF LOAD/DUMP ROUTINES 


END 


DUrfP 

4036 00840 



4027 00550 

00670 

m^Q4 

40ED 00660 

00700 

LOAD 

4000 00300 


L03PI 

4000 00430 

00540 

La3P2 

4043 00950 

01030 

NIH 

4027 00640 

00420 00430 

Hour 

4060 01180 

01010 01040 

JHIN 

4067 01230 

01250 

xoa 

4061 01200 

01220 


Now Attractive 
Industrial Quality 
Mainframes 
Enclosures as low as 

S200 

Dual LED Display 
Shock Mounted 6 Slot 
Motherboard/Card Cage 
PS-lOl Power Supply 
Power & Beset Switches, A/C Filter. 
Fan. Etc. 



SDS-SIOO-SL 

6" Floppy Drive Enclosure/System 
Special Lift Out Drive Rack 
Fits all Regular and Slim-Line 8" Drives 
Also Will Support 5-1/4” Hard Disk 



SDS-SIOO-MFL 

5-1/4" Floppy and/or Hard Drive 

Enclosuie/System 



SDS-MTa SDS-MIC 

12 Slot SlOO Computer Chassis or 
5" Hard Disk Cabinet 



PS-lOl Power Supply 
This solid supply gives you the 
capability of running any variety ot 
8 " floppy or 5-1/4" floppy or hard disk 
drive os well as provides power for a 
full SlOO-Buss Motherboard 

Regulated Unregulated 

8V@8amp 4-16V@lamp 
+5V @ 5 amp —16V @ 1 amp 
+12V @ Samp 
+ 24V @ 5 amp 
-5or -12V @ lamp 


)^SiERRAmT/%SCiE!Si€ES 



Fresno, California/ 

Product Support Division 
25700 First Street, Westlake, Ohio 44145 
<216)892-1800 TELEX; 980131WDMR 
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On the Threshold 
of 8-Btt Hyperspeed 


At 8MHz, Sierra Data 
Sciences’ new Z80 single¬ 
board computers are the 
first—and the fastest— 
microcomputers in their 
class. 

Under CP/M^“ they perform like single 
user minis. Teamed with networking 
TurboDOS^“ their 16-bit-buss-transfers 
amaze the demanding 16-bit multiuser 
world. And at Sierra Data’s production- 
oriented price, they bring an ever- 
expanding universe of CP/M compatible 
software into a whole new realm of price/ 
performance reality. 

Solve your need for speed. Only a reliable 
manufacturer with Sierra Data's undisput¬ 
ed technical lead and established reputa¬ 
tion for support can deliver these fea¬ 
tures—all on board our new slave/ 
satellite single-board computers: 





SKRRA am SCtENCES 

Fresno, California/ 

Product Support Division 
25700 First St.. Westlake, Ohio 44145 
(216) 892-1800 TELEX: 980131WDME 





• Meets IEEE 696/S-lOO 
Standards • Z80H (8MHz) 
Z80B (6MHz), or Z80A 
C4MHz), • 64K/128KV 

256KV512K* bank-select¬ 
able RAM in 4K incre¬ 
ments • High speed integer or Floating¬ 
point math chip* • 2 Serial ports • 2 
Parallel ports • 4 Counter timers • 4K 
CMOS cache buffer, buss addressable in 
16-bit or 8-bit increments • 4K/8K/16K 
EPROM • Operates under Sierra Data sup¬ 
ported CP/M 2.2**, CP/M 3,0** and 
TurboDOS 1.2** 

Make Sierra Data the heart of your ad¬ 
vanced system or 


discover one of 
Sierra Data’s cost- 
effective. turnkey 
systems. Sierra 
Data’s single or 
multiuser 20M 
byte hard disk 
system with 8 inch 
slimline floppy-disk backup is shown 
above, Other popular configurations are 
shown on the previous page. Ask for Sierra 
Data's product catalog today. 

'Optional 

' 'TurboDOS is a R&gistored Trademark of Software 2000 Inc 
■ *CPM is a Registered Trademark: oi Digital Research 











Figure 9: of the DUMP routine front listing I. This routine takes the stored 

ADPCM-encoded speech from memory and causes the circuit of figure 7 to reconstruct 
the voice waveforms. 

Text continued from page 41 


pany to spend days doing a Fourier 
analysis of the tape. To produce a 
ROM (read-only memory) containing 
your custom vocabulary, you can use 
merely a microphone and a simple 
LOAD/DUMP routine. It may re^ 
quire 4 to 5 times more memory space 
than other high-intelligibility speech- 
synthesis schemes, but the price of 
that memory is minuscule compared 
to the cost of producing vocabularies 
for the other schemes. 

Future Applications of ADPCM 

WeVe looked at ADPCM here only 


as it relates to voice synthesis, but in 
actuality, the possible applications of 
ADPCM to speech recognition 
prompted my initial interest. 

The first phase of any speech- 
recognition technique is digitizing the 
waveforms and getting them into the 
computer for analysis, compression, 
and comparison. My previous article 
on voiceprints (reference 5) demon¬ 
strated the large quantity of hardware 
necessary to merely condition the 
waveform for traditional speech- 
recognition methods. With ADPCM 
and these Oki chips, we have an inex¬ 



Photo 3: Prototype of the synthe^ 
size-only circuit of figure 10, fcuilt 
around the MSM5205RS chip. 


pensive (under $30) circuit for digitiz¬ 
ing voice waveforms and presenting 
them to a computer in a form that it 
can digest. 

Even though 1500 to 4000 bytes of 
raw data per second of speech stream 
into the computer, the data thus 
recorded should be unique for each 
individual word. Speech recognition 
could be accomplished by brute-force 
comparison of all the data, or 
perhaps there exists some applicable 
compression algorithm that might 
reduce one second of data to 200 
bytes or so. The final compacted data 
would not be for reconstruction of 
the original waveform but rather 
stored as a signature of the input 
word (derived from an ADPCM code 
table) for use in comparison. 

We have accomplished the first 
step and now have means to place the 
ADPCM codes in memory. In the 
course of the next few months I will 
be experimenting with various com¬ 
pression and comparison techniques 
in hope of developing a practical 
speech-recognition project. But if by 
chance you happen upon the solution 
to the problem overnight, let me 
know. 

Next Month; 

A four-channel real-time appliance 
controller using a TMSlOOO-series 
4-bit microprocessor. ■ 


48 June 1983 ^ BYTE FublkutioAi Inc 



















































+ 5V 



Figure 10: A voice-reproduction circuit built around the Oki MSM52Q5RS speech-synthesis chip. This circuit is useful in applications 
where you need a fairly iMex^?eris/t?e means of reproducing a £-us#om vocabulary. You can store your vocabulary with the circuit of 
figure 7, and load the encoded speech into this simple circuit for output. 
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Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available J>i reprint from 

BYTE Books, McGraw-Hill SodJc Company, 
FOB 400, Hightstown, N] 08250. 

Ciarda's Circuit Cellar, V<>lume I covers ar¬ 
ticles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Circuit 
Cellar, Volume II com fains arfic/es from 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume III confarns the articles 
that were published from July 1980 through 
December 1981. 


Digitalker is a trademark of National Semi¬ 
conductor Corporation. 


To receive a complete list of Ciarcra's 
CtrcuJt Cellar projec!: kits available from the 
MicrominL circle 100 on the reader service 
inquiry card at the back of the magazjne. 


For those of you who would like to con¬ 
struct an ADPCM analyzer/synthesizer. 
the chips are readily available from Oki 
Semiconductor Corporation as part of an 
experimenters kit. 

Included are: 

• Oki MSM5218 analyzer/synthesizer 

• Oki MSM5205 synthesizer 

• Oki MSM5204 8-bit A/D converter 

• 3B4-kHi ceramic resonator 

• Oki MSM5I28~J5 CMOS 2K by 8-bit 
static KAMs (eight) 

• ALP-2 hybrid L J-kHz filter 

• ALP-4 hybrid 3.4-kHz filter 

The package is called the Real-Voice 
Application Kit It sells for $89 post¬ 
paid (check or money order only—no 
CODs or company purchase orders) 
and can be ordered from: 

Oki Semiconductor, Inc. 

1333 Lawrence Expressway, Suite 401 
Santa Clara, CA 95051 
telephone: (408) 984-4842 
TWX: (910) 338-0508 
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If you want it fast, 
call us first. 


Chances are, we have just what you want right in our warehouse. 
So we can ^ip it out right now. At the right prica 


16K RAM KITS.13.95 

ol & NEC 4116 200 m. one year. 

vm IBM PC, sec ol 9 ... I....15J5 

DISKETTES 

ALPHA DISKS.21.95 

Single sided, certilted Deuble Deti^iiy 40 Tracks, 
wild Hub-ring. Bc)i ol 10. Guararvle&tl one year. 


SCOTCH 3M 

S S O.DEN 40 TRK. . 23.50 

O.S.O.OEN 40 TRK. . 36.50 

VERBATIM DATALIFE 

MD 525 D 1 . 10 , 16 . . 26.50 

MD 550 - 01 . 10 . 16 ... 44.50 

MO 557 - 01 . 10 , 16 _ 45.60 

MD 577 - 01 , 10 , 16 . 34.60 

FD 32 Df 34-0000 . 36.00 

FO 32 Of 34-8000 . 45.60 

FO 34-4001 . 48.60 

DISKETTE STORAGE 

5 W PLASTIC LISRAPy CASE . 2.50 

fl" PLASTIC LIBRARY CASE. 3.50 

PLASTIC STORAGE BINDER w/ lfiS 0 rlS.... 9.95 
PROTECTOR 5 Vi” fSO Disk Capacrty 1 .... 21 .B 5 

PROTECTOR B" (50 Disk Capacily)... 24.05 

DISK SANK 5 %' 5.95 

DISK BANK . 6.95 


NEC PERSONAL 
COMPUTERS 

Call Alpha Byle fnr our law NEC pricey. 

ALTOS COMPUTER 
SYSTEMS 

Call Alpha Byte for our low Alios prices. 

ATARI 


Sae Apple & Atari Safi ware. 

SIGNALMAN MODEM.05.00 

ATARI 1ZOO.. SCALL 

IN HOME KEYBOARD ATARI 400. . 107 00 

EPSON carle. . . . ..,35.00 

JOYSTICK CONTROLLER.IQ OD 

PADDLE CONTROLLERS.17 50 

star raiders,. ... ,32.00 

DONKEY KONG .SCALl 

GALAKIAN.. . ...32.00 

DEFENDER. -.32,00 

PACMAN......32-00 

CENT I PE D£.32. OD 

TAX ADVANTAGE.3S.97 

FILE MANAGER 800. 79.16 

VI SICA LC.,. .189.00 

HOME ACCCDNTANT.59.97 

W1CD TRACKBALL, .....59.DO 

(NTEC PERIPHERALS 
RAM MODULES 

46K FOR ATARI 400.145.60 

32K FOR ATARI BOO. 67.00 

PRINTERS 

STAR MICRONIGS GEMINI 10.SCALL 

star MICRONICS GEMINI 15.SCALl 

RIBBONS FOR MX-80.8.95 

RIBBONS FOR MX-100.24 DO 


G-ITOH F-10 40 CPS PARAUEL.1390.00 

e-ITOH F-10 40 CPS SERIAL...,.1390.00 

C-ITOH F-10 55 CPS PARALLEL.1639.00 

CriTOH F-10 55 CPS SERIAL.1639.00 

C-ITOH PROWRITER PARALLEL.410.00 

C-tTOH PflOWRlTER SERIAL.590.00 

C-ITOH PRO WRITER II PARALLEL.715.00 

C-ITDH PRO WRITER \l SERIAL.767.00 

EPSON MX-BD W/GRAFTRAX plus..ICALL 

NEW' EPSON FX-80.....JCALL 

EPSON MX-100 W/GRAFTRAX PLDS....$CALL 

EPSON GRAFTRAX PLUS.....60.00 

COMREX CR-1 PARALLEL.769.00 

COMREX CR-1 SERIAL... . .829.00 

COMREX TRACTOR FEED. .109.00 

NEC 8023A. 465.00 

NEC SPINWRtTER 3530 P. RO.1995.00 

NEC SPtNWRITER 7710 S. RO.2545.00 

NEC SPIN WRITER 7730 P RO.2545 M 

NEC SPINWRITER 7700 D SELLUM...,2795.00 

NEC SPINWRtTER 3500 SELLUM.2295.0D 

OKIDATA MICROLINE 02A. 4BD.OQ 

OKIOATA MICROLINE 83A. 700.00 

DKIOATA MICROLINE B4...1170.00 

OKIGRAPH 82. ,..49.95 

OKIGRAPH 83. 49.95 

MICROSUFFER IN-LINE 32K.299.00 

MICROBUFFFR IN-LINE 64K.349.00 


MICRGBUFFER 64K EXPANSION MOD.. 179.00 


BOOKS 

THE CUSTOM APPLE...24.95 

BASIC BETTER & FASTER DEMO DISK. ,10.00 

THE CUSTOM TRS-BD......24.95 

MICROSOFT BASIC FASTER 8. BETTER .24 95 
CUSTOM I/O MACHINE LANGUAGL... . 24 95 

TRS-80 DESK & MYSTERIES.16.95 

MICROSOFT BASIC & DECODED.24 95 


APPLE HARDWARE 

MICROSOFT CP/M ][e 

80 COLUMN W/54K.362.50 

TEAC SLIMLINE.325.DD 

QUENTIN APPLEMATE DRIVE..,.258.00 

SUPER CLOCK II.. ..129.00 

VERSA WRITER DIGITIZER.259.00 

ABT APPLE KEYPAD.119.00 

SOFTCARD PREMIUM SYSTEM.517.00 

MICROSOFT Z-80 SOFTCARO. . 249.00 

M 1C ROSOFT RA M CARD..79 OD 

VIDEX 80x24 VIDEO CARD..260.00 

VIDEX keyboard enhancer II.129 00 

VIDiX FUNCTION STRIP.74.00 

M ^ R SUPERTERM 30x24 VIDEO BD,.3l5,O0 

M & R COOLING FAN.,44.95 

M & R UNIVERSAL MOO. 54.95 

T/G JOYSTICK. 44.95 

T/G PADDLE.29.95 

T/G SELECT-A-PCRT.54.95 

T/G TRACKBALL...47.5D 

KRAFT JOYSTICK. 48.00 

VERSA E'Z PORT ..21.95 

THE MJLL-PASCAL SPEED UP. 270.DD 

PROMETHEUS VERSACARD.165.00 

MICRGBUFFER Ht 16K W/BRAPHICS...259.00 
MICRGBUFFER IH 32K W/GRAPH1CS,,.299.00 

SUPERFAN It. 62.00 

SUPERFAN R W/ZENER.. ,84.50 

RANA CONTROLLER.1D4.00 

RANA DRIVE ELITE I....335.00 

SNAPSHOT.119.00 

GRAPPLER-F. 145.00 


7710A ASVNCHRON. SER. INTERFACE. 149,01] 


7712A SYNCH RON, SER INTERFACE... 159.00 

7742A CALENDAR CLOCK.,,..99,00 

772BA CENTRONICS INTERFACE.105.00 

VISTA VISION 60-00 COL CARD_259.00 

VISTA 8" DISK DRIVE CO NT ROLLER... 549.00 

MONITORS 

USt AMBER 9". 145,00 

USI AMBER 12”.160.00 

NEC 12■■ GREEN MONITOR..,.169.00 

NEC 12" COLOR MONITOR.399,00 

BMC GREEN MONITOR. .89,00 

AMDEK COLOR I.. 365,00 

AMDEK RGB COLOR II .774.00 

AMDEK RGB INTERFACE. ..169.00 

TAXAN RGB...,.„.359.00 

TAXAN 12" AMBER... _ 12S.OD 

MOUNTAIN 

HARDWARE 

CPS MULTfFUNCTION BOARD.154.00 

RDMPLUS W/ KEYBOARD FILTER.165.00 

ROMPLUS W/O KEYBOARD FILTER..... 125.00 

KEYBOARD FILTER ROM.49.00 

COPYROM ...49.DO 

MUSIC SYSTEM.,369.00 

ROM WHITER.149.00 

EXPANSION CHASSIS__ 580.00 

RAM PLUS 32K.....160, DO 


S-100 HARDWARE 


TAN DON 40 TRK DISK DRIVE W/P.$.,. 20 g.oa 
LNW 5/8 DDUBLEH W/DOSPLUS 3.4...iet.OO 
LNW EXPANSION INTERFACE.350.DO 

IBM HARDWARE 

SEATTLE 64K RAM-f.355,00 

QUAOBOARD 64K.. ...,CAU 

64K MEMORY UPGRADE.00-00 

APPARAT COMBO BOARD.175.00 

AST. CALL 

MICROSOFT 64K... 278.00 

T/G JOYSTICK... 47.95 

T/G TRACKBALL.,.,,,.,.,47.95 

HERCULES GRAPHICS CARO.546.00 

TECHMAR S MB HARD DRIVE..2394.00 

CORONA 5 MB WINCHESTER.1790,06 

KRAR JOYSTICK.. 40 00 

DavQng Systems, Inc, Call far prices and stock. 

ALPHA BYTE IBM MEMORY 
EXPANSION BOARDS 

256K W /RS-232C.349.00 

256K W /RS-Z32C & SUPERCALC.529-06 

612K W/RS-232C.....o..579.00 

512K W /RS-232C A SUPERCALC.749.00 

IBM DISK DRIVES 

Alpha Byte's add-an drive hits lor Itie IBM-PC — 
each kil incLudes InstaStallon In si ructions 
Tandan TM1D0-1 Single head 40 Trk... 195-00 
Tandun TM100-2 Douhie head 40 trk,,,26.2.50 
Tandott TM55-2 Vi Height. 262 50 


CALIFORNIA 
COMPUTER SYSTEMS 

22D0A MAINFRAME..,....459.00 

2065C 64 K DYNAMIC RAM.,539,00 

2422 DISK CONT, A CP/M® ...359.00 

2710 A SERIAL I/O_-...,,..,.279.00 

2719 2 SERIAL / 2 PARALLEL 1/0.209.00 

2720 4 PARLLEL I/D. ,.,219.00 

2810 Z'BQ CPU..259.00 

MODEMS 

NOVATION J-CAT. 125.00 

NOVATION SMARTCAT 212..,...499.00 

NOVATION SMARTCAT...,...209,00 

NOVATION D-CAT [1200 Baud|.619,00 

NOVATION APPLE-CAT (300 Saudi. ..310,00 

NOVATION APPLE-CAT (1200 Baud).605.00 

UGS 212 LP 0200 Baud). 429.00 

UDS 103 JLP AUTO ANS _ 209.00 

HAVES MICROMODEM II.209.00 

MICROMODEM W/ TERMINAL PKG.309 00 

HAYES 16D MODEM iS-lOO)... .325,00 

HAYES SMART MODEM |3O0 Baud) ..227.00 
HAYES SMART MODEM [1200 Baud)...540,60 

HAVES CHRDNDGRAPH . 199 60 

SIGNALMAN MODEM W/RS-232C.B5 DD 

TERMINALS 

HAZELTINE ESPRtT I .51D 00 

VIS UAL-50 GREEN .. 690-00 

TELEVIOEO 910.630 DO 

TRS-SO MOD I 
HARDWARE 

PERCOM DATA SEPARATOR.27 00 

PERCOM DOUBLER it W / DOS 3 4, 159.06 

4 DRIVE CONTROLLER ?fS .259.00 


ISOLATORS 


ISO 1 3-SOCKET.49,95 

ISO-2 6-SOCKET. .49.95 

BARE DRIVES 

TANDON 5V4 INCH 

100-1 SINGLE HEAD 40 TRK . 195,00 

100-2 DUAL HEAD 40 TRK__,.262.50 

100-3 SINGLE HEAD SO TRK. 250.00 

100-4 DUAL HEAD 60 TRK .369.0(3 

TANDON THINLINE 8 INCH 

840-1 SINGLE SIDE. 379 00 

840-2 DUAL EtDL. , 490.00 

MICRO PRO 

APPLE CP/M’< 

WORDSTAR't. 279.00 

SUPERSORTn. ■■ 179^00 

MAILMERGE't. .174.00 

DATASTAR'i , . ..,,.,,207.00 

SPELLSTAR*t. ....174.00 

CALCSTAR‘t. ^0900 

MICROSOFT 

APPLE 

FORTRAN' .150.00 

BASIC COMPILER*.. 299 00 

COBOL'. 550.00 

Z-00 SOFTCARD. 249,00 

RAMCARD..79.00 

TYPtNG TUTOR IL. ..17.95 

OLYMPIC decathlon.24.95 

TASC APPLESOR COMPILER.125.00 

AIDS .95 06 

MULTIPLAN NATIVE OR CP/M ..209.DO 

PREMIUM PAK......517 00 


'Requires 2-80 Softcard. irademark of Micra Pro Irdfirnaliofiai Coip. 1:Tfadfima.rk ol Pnactica) Peripherals, inc '’Tradanark of SoTtware Oinnehsions. Inc. 


CP/M is a reg trademark tH Digrtal Research 



























































































































































IBM SOFTWARE 


LOTUS . 397 00 

.209,00 

tNFOSTAR . -279.00 

HOV'.'ARO soft tax prep . 209.00 

\^flLKSWRIT£R V 1 2 . 145 00 

wmi Orf. 90 00 

EASVWRITER |i . .247 00 

EASY SPELLER . 149.00 

EASY FILE . . 285.00 

HOME ACCOUMTAMT+ . 105.00 

FIRST CLASS MAIL . 85.00 

SUPEHCALC .-. 179.00 

WORDSTAR,.. . 270,00 

MAfLMERGE . ....174.0-0 

DATASTAR . .. . 207,00 

SPELLSTAR . ,..174.00 

SUPEHSORT.- ... 179.00 

d BASE II ... 429.00 

THE WORD PLUS ... 117.00 

TIM 1U.. . 379.00 

JFORMAT .. 39.00 

MOVE IT.. ... .109.00 

THE TAX MAWAGEfl ... 1S8.00 

VIS1GALC / 256K . 109.00 

VISITREND / VISIPLUT . 235.00 

VISIOEX . 192.00 

VJSIFILE ... 249.00 

ViSlSCHEDULE... .. ,.....*.........229.00 

VERSA WRITER GRAPHICS TABLETS,..,270.00 

VERSAFORM ___ 312.00 

COWCURRENT CP/M-® 06 . ,.*315.00 

GRAPH ICS HARD COPY SYSTE M . ..19.50 

PfS: FILE,,..... . 07,50 

PFS- GRAPH...... . *,„,...97,50 

PfS; REPORT . .97.50 

BENCHMARK, ... 300.70 


the home ACCOUNTANI 

59.95 

F.C.M w/form letter , 

.75.00 

TAX ADVANTAGE, 

. 45 00 

vrsicORP 


DESKTOP PLAN II . 

. 1B9 DO 

VlSiPLOT . 

.158 00 

VI5ITREND/VISIPL0T 

, 229,00 

ViStOEX..., . 

- .. 109.00 

ViSiTERM . 

. 79.00 

VISICALC 

189 00 


TRS 80 SOFTWARE 


WEWDDS/00 2-0 MOD LIU. 130.00 

LAZY WRITER MOD 1,11 165,00 

PRDSOFT nEWSCRIPT MOD UN w/labels 109.00 

SPECIAL DELIVERY MOD 1,111 . 119.00 

X-TRA SPECIAL OELIVERV MOO I.Ul., 199 00 

TRACKCESS MOD I, . . 24.95 

DMNITEfiM SMART TERM MOD 1,1 1 . 69 &5 

MICROSOFT BASIC COMP. FOR MOD I. 165 00 
LDOS 5.T MOD I HI . 119 00 


1983Word Roceesor Special 


FAANKUN ACE 


EPSQH 

- 645.00 

1000 . 

.1395.00 

B.M.C. GREEN.. 

.*.,...129.00 

FRANKLIN ACE SYSTEM 

DISK DRIVE W/OONT, ,. .53S.00 

SCOTCH 3M DISKETTES..44.00 

ACE WRITER 

WORD PROCESSOR... 

..r29.oa 

APPLE TO EPSON 

INTERFACE & CA8LE . 129.00 




jimx 



Now 

$1983 


* * FRANKLIN 1200....CALL * * 

This system may be modifled to your needs, Gail for spectei price quote. 


Call fcrr addilional IBM aoUware brices. 

IBM GAME SOFTWARE 


Z0R.K I, It, Iti. ... 20.00 

WIZARDRY . 46.76 

STARCBOSS . 20OO 

OEAOLIME. ... 35.00 

GAUXY..... . 19.50 

MIDWAY CAMPAIGN . 17.00 

THE WARP FACTOR ... 31.16 

LOST colony . 4,4.,4*.23.36 

CONQUEST . 23.36. 

GALACTIC ATTACK . 25.00 

APPLE PAN 1C, ....,4,,. 23.61 

TEMPLE OF ASPHAI . 34,95 

CROSSFIRE.. ... 24.95 

FROGGER ...*. 27.26 

M'SOFT FLIGHT SIMULATOR .. 30,95 


If you don't seo Itio soHware you warn, call. Cur 
soltwaie Slock ts constantly expanding. 


APPLE SOFTWARE 


HOWARD SOFT TAX PREP . 109.00 

MAGIC WINDOW 11,,.... . ......117.00 

MAGIC WINDOW . *,..,.,79.00 

MAGIC WORDS . 59.00 

MAGtC MAILER,,., ... 59.00 

D6 MASTER..., . 169.00 

DR MASTER UTILITY PACK I OH 1 1 . 69.00 

DATA CAPTURE 4.0/00 . 59.95 

PFS' GRAPH . . 69 95 

PFS' |N£W) pSsONAL FiuNG SYSTEM^65 !oO 

PFSr REPORT...*,., . 79.00 

MERWir,. . 09.95 

Z-TERM pro*. . . . . ... .129 95 

ASCII EXPRESS PRO .. 9S.OO 

EASY WRITER’PRO... . 136,00 

EASY MAILER-PRO . . 117,00 

BEAGLE BROTHERS UTILITY CITY - 23.00 

APPLE MECHANIC. ... 23.00 

TIP DESK #1 . ,-15.95 

beagle BAG..* . 23.00 

SUPER TEXT 40/56./77 . 97,50 

LISA 2.5 ...*.. .59,95 

TRANSCEND II . 115.00 

SCREENWRITER II ... 99.00 

DICTIONARY. .. 79.00 

GENERAL MANAGER . 179.00 

CONTINENTAL SOFTWARE 

G/L ...*.. ,,.165.00 

A/R.. . . *;____ *,,..165.00 

A/P . 165.00 

PAYROLL...., . 165,00 

PROPERTY MGMT . 325.00 


VrSIFIlES ... 109.OQ 

VI5ISCHEDULE..,,, ... 229,00 


CP/M® SOFTWARE 

We carry CP/M* sGltware in all poputai disk 
formats — Northslar, Telewdao, and Healh/Zenitb 
formaited programs In stock' Call lor availability 
and price. Mast soNware also available on IBM. 


THE WORD FLUB .*. 117.00 

d BASE II . 429.00 

OUlCKCODE .... . 230.00 

DUTIL.-***.,- ..*__ ,..91,00 

SUPERCALC ... 1B9.00 

SPELLGUARD ... 230.00 

PSTCP/M* MOD 2 S 16 TRS-00 . 175,00 

PASCAL Z . . . ,.349.00 

PASCAL/M Z-flO OR 0080... .. ...295 00 

DIGITAL RESEARCH 

MAC .. 82.00 

ZSID. ... 32.00 

PASCAL MT+ W/ SSP . 429.00 

PL/ l-aO' .... ..,.,..,439.00 

C BASIC 2...... . 109,00 

SUPERSOFT 

DIAGNOSTIC II ... 89.00 

'CCOMPILER . . .179.00 

RATEDR . 89.00 

FORTRAN . 239.00 

DISK DOCTOR. .. 70.00 

MICROPRO 

WORDSTAR ... 279,60 

SUPERSORT . .,179,00 

MAILMERGE..,, .. 174.00 

DATASTAR .. 26760 

SPELLSTAR.,: . 174.00 

CALCSTAR ..... 169.OD 

MICROSOFT 

MULTIPLAN . 209.00 

BASIC 00 . 249.06 

BASIC COMPILER. ..... 299.Q6 

FORTRAN 80 . 359.Q0 

COBOL SO . 505.00 

MACRO 00 . , , . 158 06 

m MATH/mu SIMP ... .,200.00 

my LlSP/mu STAR.165.00 

TRS^aO GAMES 

Bpectly MOD l or III 

DEADLINE.,. .*... 30.00 

STARCROSS . 31.16 

FROGGER ... ,.,16.45 

FLITE SIMULATOR . 28.31 


Call for more TRS-SO games. 


APPLE & ATARI GAMES 

ZAXXON.. . . ,.31.16 

BROGERBUND 

APPLE PANIC.,, __ ,23.81 

MIDNIGHT MAGiC . 27.28 

CHOPLIFTER., ... ,27,20 

AUTOMATED SIMULATIONS 

INVASION ORION..-.*, .... 26.95 

STAR WARRIOR . 31.35 

CRUSH.CRUMBLE AND CHOMP.,,* . 24.95 

TEMPLE OF APSHAl ... 31.35 

HELLFIRE WARRIOR . 31.35 

RESCUE AT RIGEL .. 23.36 

ON-LINE SYSTEMS 

WIZARD AND PRINCESS . 27.26 

SOFT PDRN ADVENTURE . 23.36 

THRESHOLD. . ,....,31,16 

JAW BREAKER . 23.36 

CROSSFIRE ... 24.95 

ULYSSES & GOLDEN FLEECE.. . 25.95 

FROGGER . ..,,24.50 

INFOCOM 

ZORK I.IUn.... *. 20.06 

STARCROSS. .. 20,00 

DEAOUNE.. .. ..35.00= 

EDU^WARE 

COMPU‘READ . .,,24.95 

COMPU’MATH FRACTIONS,... . 34.95 

COMPU-MATH DECIMALS, ... 34,95 

MORE GREAT APPLE 
GAMES 

DARK CRYSTAL . 31.61 

TUBEWAY,.. .. 27.26 

ARCADE MACHINE . ,*.44.30 

TUES. MORNING QUARTERBACK .,25.95 

IKE SPACE VIKINGS,.., . 38.50 

COMPUTER QUARTERBACK . . 31.16 

SEA FOX . .24 DO 

THE SKATTEREO ALLIANCE.. . 49.95 

POOL 1.5, .. 27.26 

ULTIMA . 31,16 

RASTER BLASTER,,. .. 23.36 

FLIGHT simulator.. .. . 28.61 

INTERNATIONAL GRAND PRJX.. . *,,,.25.95 

SARGON II ...*. ...28.95 

MASK OF THE SUN . ...31,16 

A.E. ... 23,72 

PINBALL SURLOGIC..., . ,,,,24.50 

SNACK ATTACK . 23.36 

BUDGECO PINBALL CONST. BET .31.61 

THIEF . ..,,24.95 

THE WARP FACTOR, . 31.16 

COSMO MISSION .-... 23.36 


WIZARDRY . 37 95 

NIGHT OF DIAMONDS . 27.25 

STARSUZER.-- . .24.95 

CRISIS MOUNTAIN ... ,26.32 

EVOLUTION .33,60 

SIRiUS SOFTWARE 

SPACE EGGS... ., ,23,36 

GORGON . 3’ 

SNEAKERS . 23.36 

PHANFOMS FIVE .22.00 

BANDITS . .- ,25.00 

EDU’WARE 

PERCEPTION PKG . 19,95 

COMPU’MATH- ARITHMETIC ... 39.95 

COMPU-SPELL (REQ. DATA DISK) . 24.95 

COMPU-SPELL DATA DISKS 4^8, ea . 17,95 

RENDEZVOUS . 28,56 

ON-LINE SYSTEMS 

ULTIMA IL... . ,,,42.00 

MISSILE DEFENSE .. 27,28 

LUNAR LEEPER . . . . 23.36 

time ZONE.. . .77.96 

CRANSTON MANOR .*i. -*,4*,25.95 

CANNON BALL BLITZ ... 25,95 

MUSE SOFTWARE 

ROBOT WARS. 32*95 

THREE MILE ISLAND .. ....*.31.61 

A.B.M......* .*. 19.46 


1b Older or for 
Information call 


In Chicago! 
(312)454-1236 
InNewMxk; 

(212)509-1923 


In Lx)s Angeles: 

(213) 706-0333' 
In Dallas: 

(214) 744-4251 
By Modem: 


I3)J^4€Q4, 

U OUR MODEM UNE 
>R WEEKLY SPECIAL^ 



__ IPUTER 
PRODUCTS 


31245 LA BAYA DRIVE 
WESTLAKE VILLAGE* CA 91362 


* For all your computer product 
needS} come visit us at our 
new Californra store* 


SaQ^Ktlan Assurant — Your satisfacticm Is assuned by our 30 (lay monayback guarantaa on all bardwam producls we sell. No refunds after 30 days. All manutadurers' wairantias are bonored by manufacturers. Defective 
soflware will be replaced free during Ibe first 30 days, fujwever* no relunds or eDcchan^ges on soKware. Prool of purcliase required. All relurns must be authnrijed in advance. How To Order — AJi orders must be paid prior 
to sbipmeni. Order by phone or by mail. Use Vfea. M/C„ check or COO. COD tirnit $300. Snipping cnarges: Visa. M/C orders - aoEual shipping ousts. Prepaid urdefs add $3 (unrJer 2abs.) or $6 (over 25lbs.} CCO's use 
prepaid rate and add $4 suronarge. Foneign, FPO and APO orders add 15% ol order lofal. Calif, orders add 6% safes lax, LA. County add sales tax. Prices quoted are sublet to protfuct availabilrty and may tfiange witnout notioe 


Circle 14 on Inquiry card. 


June 1003 51 



















































































































































































16-BIT 


The state of the art in mtcropro- 
cessor technology has advanced a 
great deal in just one year. New 
appHcations programs and systems 
software designed specifically for 
16-bit microcomputers make this 
new group of machines perform in a 
way that's all but impossible for 
8-bit micros. Last year the theoreti¬ 
cal advantages of 16-bit micropro¬ 
cessors were clear but using re¬ 
vamped 8“bit software made their 
performance disappointing. The 
1 6-bit world is just opening up. 

In this issue we look at several 
new 16-bit micros, both portable 
and desktop models; a popular 
16-bit operating system; a new 
16-bit language; and a 16-bit 
operating environment for applica¬ 
tions programs, 

ril begin with the Sunrise, This 
new machine has three micropro¬ 
cessors, with an 8088 as its main 
processor* It's an office computer 
that is portable in two different 
senses*, the entire computer will fit 
in an attache case, but the keyboard 
is also a separable, very light, 
battery-powered computer with its 
own 8-bit processor and liquid- 


crystal display, 

A good-looking machine, the 
Gavilan portable combines the com¬ 
puting power of an Intel 8088 
microprocessor with a software ar¬ 
chitecture that an 8-bit processor 
could not support. The hardware is 
at least a year ahead of its time, 
Gavilan designers have packaged 
336K bytes of RAM, a bit-mapped 8 
by 66 liquid-crystal display, and 
320K bytes of disk storage in a 
machine less than a foot square and 
only 2.7 inches thick. 

The DEC Professional 350 is a 
single-chip microcomputer version 
of a 1 6-bit Digital Equipment Corp, 
minicomputer —an arrangement that 
brings minicomputer software and 
processing power into the micro¬ 
computer world. With the telephone 
management option, this computer 
offers advanced voice and data 
features. 

The Hewlett-Packard Series 200 
Model 16 uses HP's own 16-bit 
BASIC and reveals the great compu¬ 
tational power of its microprocessor 
unhampered by an 8-bit language. 
The Series 200 Model 16 also rep¬ 
resents a milestone in concentrated 
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DESIGNS 


computing power. In a remarkablv 
small box (233 square inches), the 
computer holds up to three quarters 
of a megabyte of RAM, which gives 
the 68000 processor plenty of 
room in which to work. 

The 16-bit Texas Instruments 
99/2 costs less than $100, and at 
that price is the world's best bargain 
in computing power. It is an ex¬ 
cellent home computer for students 
who use the Tl 99/4A in school. 
Software for the 99/2 will also run 
on the older 99/4A. 

The Altos 586 uses a 10-MHz 
8086 as its central processor and 
Intel's companion 16-bit input/out¬ 
put processor, the 8089, as an in¬ 
telligent disk controller. A Z80 
manages the system's serial ports. 
Together, the three processors 
create a high-performance six-to- 
ten-user system in a compact desk¬ 
top unit. 

The Fujitsu Micro 16s has five 
microprocessors in its standard con¬ 
figuration, with an 8086 as the 
main processor and a Motorola 
6809 managing the display. Fujitsu 
also offers optional 68000 and 
Z8000 processor boards, giving 


buyers a choice of today's three 
most popular 16-bit micropro¬ 
cessors. Fujitsu is the first company 
to install Concurrent CP/M on its 
own microcomputer, providing a 
degree of multitasking impossible in 
an 8'bit processor. 

The Pronto Series 16 uses the In¬ 
tel 80186 and an unusual physical 
architecture to minimize the desk 
space that it occupies. The 80186, 
which incorporates the functions of 
20 to 30 chips in addition to the 
processor itself, can be used to 
create a very compact yet powerful 
machine. 

The Docutel/Olivetti M20 uses 
the Zilog Z8001 microprocessor 
and its own Professional Computer 
Operating System. The M20’s 
underrated Zilog 16-bit chip pro¬ 
vides a unique ability to redefine 
some internal 16-bit registers as 
8-bit, 32-bit, or even 64-bit. 

The Sritek processors and 
memory boards for the IBM Personal 
Computer turn that popular machine 
into a powerful, 8-MHz Xenix 
system capable of supporting 
several users. Buyers can choose 
the Motorola 68000, the National 


Semiconductor 16032, or the Intel 
8086 or 80286 to be the heart of 
the PC. 

16-Bit Software 

Gary Kildall and David Thornburg 
describe DR Logo, Digital 
Research’s 16-bit version of a 
language already popular in the 8-bit 
world. 

Tim Paterson, who wrote the 
original version of MS-DOS while at 
Seattle Computer, explains the 
workings of this 16-bit operating 
system in great detail. 

In an interview with BYTE, Bill 
Coleman of Visicorp provides a 
close look at the Visi On operating 
environment and the applications 
programs that will run under it, 

A Year's Progress 

Microcomputer technology is 
moving ahead fast and furiously. 
What's next? By June 1984, 
256K-bit RAMs will be common¬ 
place, 16-bit software will be in full 
flower, and even more powerful 
microprocessors will begin to ap¬ 
pear in products. 

— Phil Lemmons 
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Sunrise Systems 

A Texas computer compart]/ produces a system 
to be custom-tailored by OEMs. 


Down in Texas the good ol' boys 
make good ol' computers. North of 
Dallas the Silicon Ranch stretches for 
miles in Texas's answer to 
California's Silicon Valley and 
Massachusetts' Route 128, Striking, 
futuristic buildings and industrial 
parks house many high-technology 
start-ups funded with venture capital 
as free-flowing as Texas crude oil. 
One of these companies is Sunrise 
Systems Inc, 

After looking at the numerous ex¬ 
isting computer systems, the lack of 
shelf space and dealers, and the costs 
of service and support staffs. Sunrise 
Systems decided to take a different 


Bruce Roberts 
Technicat Editor 


approach in bringing its computers to 
market. Sunrise would design and 
produce computers, but let other 
companies worry about selling and 
servicing them. As an original equip¬ 
ment manufacturer (OEM) supplier. 
Sunrise set out to design a system that 
could be easily customized to the par¬ 
ticular needs of an individual vendor. 
The "Swiss Army" business computer 
that resulted has a little something for 
everyone but manages versatility in a 
practical, commonsense way. The 
most distinctive characteristic of the 
C8/16 system is the wealth of ap¬ 
plications programs included with it. 
When you turn on the system, your 


program choices are shown immed¬ 
iately on the screen: an appointment 
calendar, a four-function calculator, a 
speaker telephone and auto dialer, a 
tape recorder for dictation, a teletype 
terminal, a typewriter/electronic note 
taker, Microsoft BASIC, and more. It 
sounds like a general-purpose 
business machine and it is. 

The C8/16 system from Sunrise 
Systems (see photo 1) consists of a 
portable computer with a 
40character by 6-line or 80-character 
by 3-lme liquid-crystal display (LCD) 
that can be connected to a main 
system unit complete with disk drives 
and both 8- and 16-bit 
microprocessors. The portable por¬ 
tion, called the KP-C8 keyboard pro¬ 
cessor, has an 8-bit CMOS (com¬ 
plementary metal-oxide semiconduc¬ 
tor) NSC800A microprocessor and 
can be battery powered. The 
microprocessor is National Semicon¬ 
ductor's low-power version of the 
Zilog Z80 that can run all the popular 
CP/M software. This unit is loaded 
with features, including a 
microcassette drive for voice and 
digital storage, an integral high-speed 
modem, a real-time clock, serial and 
parallel input/output (I/O), televi¬ 
sion and color-monitor outputs, 
telephone and data links, 64K bytes 
of dynamic random access read/write 
memory (RAM), and 16K bytes of 
CMOS static RAM (expandable to 
64K bytes) for battery-powered use. 
All of the built-in programs just men¬ 
tioned are stored in the 32K bytes of 
read-only memory (ROM), The 
keyboard processor with all these 
abilities weighs less than 5 pounds. 
The main system unit, or FP-8/16 



Photo 1: The C8/16 computer system from Sunrise Systems. The KP-C8 keyboard pro¬ 
cessor in the foreground with a 40-character by 6-Hne LCD is a prototype with six func¬ 
tion keys instead of 10. The microcassette tape recorder is on the right side of the unit, 
above the speaker grill. The ROM pack on the left plugs into the side of the keyboard 
by the display. The FP-8/16 flat pack in the rear has two half-height 5 V 4 -inch disk 
drives and a P-A/4 color graphics printer. 
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Photo 2: The Xerox 1800 portable computer is a custom version of the C8/16 com¬ 
puter system from Sunrise Systems. Note that the Xerox model uses the 
$0-character by S-lirte LCD. The briefcase is optional. 


The Xerox 1800 Portable 
Computer 

From the folks who brought you the 
Memorywriter, Xerox's answer to the 
IBM Selectric typewriter, we now have 
the Xerox 1800 portable computer. All 
five of the founders of Sunrise Systems 
worked at Xerox previously, so it 
should not be a surprise that Xerox will 
be among the first customers relabeling 
and marketing the Sunrise system. In 
fact, Xerox gave rise to Sunrise 
Systems by looking for an outside sup¬ 
plier to redefine initial Xerox designs 
and produce an integrated, portable 
business computer. Thus, Sunrise 
Systems was formed in June 1982 
and in October began producing the 
first prototypes of the computer. 


Xerox handles all marketing, ser¬ 
vice,. and support for its version of the 
Sunrise. Sunrise designs and manufac¬ 
tures the units for Xerox to its 
specifications. 

The Xerox IBOO portable computer 
uses the 80-character by 3-line liquid- 
crystal display (LCD) version of the 
keyboard processor, and the case 
design, layout, and colors are unique, 
but most of the other specifications re¬ 
main the same. Xerox is offering its 
oujpi cathode-ray tube (CRT) terminal 
as an option. 

The estimated prices are $2000 for 
the keyboard processor and $4000 for 
the keyboard, printer, and the flat 
pack together. 


flat pack, is designed to stay in the of¬ 
fice and has a 16-bit 8088 and an 8-bit 
Z80A microprocessor. The list of 
standard features includes 128K bytes 
of RAM (expandable to 512K bytes), 
two 5 Vi-inch disk drives that store 
160K or 320K bytes in an IBM PC- 
compatible format, a 300- to 
1200-bit-per-second (bps) modem, 
serial and parallel ports, RGB (red- 
green-blue) color-monitor output, an 
external disk-drive connector, and 
telephone and data input/output. 
This unit is the heavy portion, and it 
weighs a manageable 15 pounds. 

Marketing the Sunrise System 

Sunrise is orienting this system 
toward professionals and managers 
with limited computer experience. 
The designers think the middle 
managers of business have been ig¬ 
nored by the computer industry or 
presented with computers that are not 
very easy to use. Sunrise is aiming for 
the over-35, first-time computer user, 
with sales representatives, managers, 
and business professionals at the 
center of the marketing efforts. 

The main criteria for business com¬ 
puters as Sunrise sees it are reliability, 
service availability, general-purpose 
multiple functions, simplicity, price, 
and portability, in about that order. 

The concept of an office in a brief¬ 
case should appeal to many business 
people on the go. The lightness of the 
keyboard processor will also be ap¬ 
preciated, The C8/16's improved 
communications give rise to an ex¬ 
tended office; salespeople can call in 
orders from the field and receive price 
updates in return, or people can take 
the portable unit home and access in¬ 
formation back at the office in the flat 
pack unit. 

The Keyboard Processor Software 

The terminology and focus for this 
computer system are different from 
those of most existing microcom¬ 
puters. With this system, you push 
buttons; you don't type keystrokes. 
The advanced programs in cartridge 


Photos © Bob Lukeman. Southern Lights 
Studio Inc., 1983. 


form aren't called software; they are 
applications packs, similar to video 
game cartridges. 

For example, to simplify the 
system. Sunrise uses the built-in 
microcassette drive, a tutorial ROM 
pack, and the LCD display to in¬ 
troduce the computer to the first-time 
user. A tutorial audio cassette gives a 
brief overview of the computer and 
walks you through all the different 
programs and functions. The user's 


manual has been kept concise and 
very short, 30 pages. Realizing that 
most people don't read manuals but 
just start using the machine, Sunrise 
made the manual short and simple 
with a style similar to the two-level 
approach of the menus on the screen. 
After being selected from the menu of 
programs, each program presents a 
menu of its options. The nesting of 
the programs doesn't get any more 
complicated than that on the screen. 
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At a Glance 


Name 

C8/I6 Computer System 

Manufacturer 

Sunrise Systems Inc. 
2209 Midway Rd. 
Carroiltownp TX 75006 


Components 

KP-C8 keyboard processor 
Size: \ 6 Inches wide. 9 inches deep, 2 inches high 
Weight; 4.5 pounds 

Electrical needs: rechargeable nickel cadmium batteries or MO VAC adapter 
Processor: 2.5’MHz National Semiconductor NSC800A (CMOS version of Z80] 

Memory: 32K bytes of system ROM, 16K bytes of CMOS RAM, 64K bytes of dynamic 
RAM, 64K-byte ROM packs with applications. 64K bytes of CMOS RAM optional 
Keyboard: standard typewriter-s^^le keyboard with 63 keys^ 10 function keys, and 4 
cursor-control keys 

Display; 40character by 64ine or SOcharacter by 34ine liquld-cfystal display with 
graphics capabili^ (240 by 64 or 479 by 24 dot matrix). Television output: 
40-charaaer by 24-line text, 256 by 192 pixel bit-mapped graphics with 15 colors; 
software-labeled function keys 

Standard: built-in direct-connea modem. 300 or i 200 bps; real-time clock; 
microcassette tape recorder, with 512K bytes of digital data or 15 minutes of analog 
voice: input/output ports; RS-232C serial, Centronics parallel, RGB monitor, television 
RF modulator, telephone, data link, and external microphone/speaker: built-in 
speaker; power-on self-test of components; cartridge slot for ROM packs 
Software: calendar, calculator, speakerphone and auto dialer, tape recorder/dictation, 
tele^pewriter terminal, typewriter/note taker. Microsoft BASIC 
FP-8/( 6 flat pack 

Size: 18 Inches wide, (2 Inches deep, 44 inch high 
Weight: 15 pounds 
Electrical needs: (10 VAC 

Processors: 477-MHz Intel 8088 and 3,58-MHz Zilog Z0O 
Memory: ! 28K bytes of dynamic RAM. expandable to 512K bytes 
Disk drives: two 5!4-inch floppy-disk drives, I60K or 320K bytes each 
Display: RGB or BAV monitor output; SO-character by 25-fine or 40-character by 
25-ifne text 160-by-200-pixel 16-coior, 32045y-200-pixel 4-colot or 640-by-20C>pixei 
B/W bit-mapped graphics. 

Standard: bulltin direct-connea modem, 300 or 1200 bps; real-rime dock; Input^output 
ports: RS-232C serial Centronics parallel RGB or BW monitor, telephone, data link, 
power. Internal printer port, and memory expansion 
Software: CP/M-80, CP/M-S6, and MS-DOS operating systems 
EB-SS expansion box 

Size: 18 inches wide, T2 inches deep. 44 inch high 
Electrical needs: I to VAC 

Disk drives: two 5 Vi-inch single-sided floppyidlsk drives, [60K bytes each 
Standard: disk-drive controller: data-l(nk input^oLftpuT port 
Software: CP/M-80 operating system 
FAM color graphics printer 
Size: 4V^ Inches wide, firs Into flat pack unit 

Standard: 4-color text and graphia printer, roll paper; Installs in the flat pack unit or 
the expansion box 

Typical System Price 

Approximately S2000 for the keyboard processor, and S4000 for the complete C8/16 
system with keyboard processor, flat pack, and color graphics printer. 


Software ergonomics guided the 
layout of the 10 function keys for the 
applications built into the system 
ROM. Certain functions are assigned 
to a key and re ma in c onsis tent 
throughout the different programs. 
One example is the quit function 
(software-labeled EXIT) on the 
rightmost function key. 

The software labels for the function 
keys appear across the bottom of the 
screen, showing what each key does 
when pressed. Initially, the labels 
provide a main menu of what ap¬ 
plications are available on the com¬ 
puter, When you choose an applica¬ 
tion, the labels across the screen 
change to reflect the new meaning of 
the function keys under that pro¬ 
gram. The menus are never nested 
more than two deep. 

The basic functions in the Sunrise 
keyboard-processor firmware are 
calendar, calculator, loading other 
software from a ROM pack or disk, 
speakerphone and auto dialer, tape 
recorder, teletypewriter terminal, 
typewriter/note taker, Microsoft 
BASIC, time and date, and setup. All 
functions work in the battery- 
powered (portable) mode except for 
the typewriter (print mode), terminal, 
and telephone, which require full 
power for operating I/O devices. 

The calendar holds as many as 250 
entries (limited to lOK bytes of 
CMOS memory), more than enough 
for a week's appointments. Each 
40-character entry is automatically 
stored in CMOS memory. Entries can 
be added, changed, or deleted, with 
three entries visible on the LCD 
screen and more on an external 
monitor. Alarms may be set for each 
event that will sound if the system is 
on. 

The four-function calculator is sim¬ 
ple and straightforward, with a 
memory and the ability to use 
variables. The basic math functions 
and three memories are provided. If a 
printer is attached to the system, the 
results may be printed as well as 
displayed on the LCD screen, 

A ROM pack function allows other 
software to be loaded and run from 
ROM packs that plug into the 
keyboard unit. Similarly, a link func¬ 
tion allows software to be loaded and 
Text continued on page 60 1 


56 June 1983 © BYTE PuSlioitlorii Inc 











QUADCHROME “ BYQUADRAM “ 
DOESN’T DRAW THE LINE AT COLOR GRAPHICS 


If you have an IBM PC you 
don't have to sacrifice color 
graphics for high quality 
resolution. Because now 
there's Quadchrome by 
Quadram. A monitor that 
displays graphs and charts 
plus accounting and word 


procsssinQ ^ 
projects ^ 
with /i 

flying Li J 

colors 



Quadram is an RGB high 
resolution color monitor 
that delivers an 80 char¬ 
acter, 25 line text display. 
And 690(H) dots x 480(V) 
lines resolution. Not to 
mention. 16 brilliant colors. 

With a monitor that gives 
you such an excellent screen 
image and a rainbow of 
colors to choose from, all 
your applications will be 
picture perfect. 



QUADRAM CmilY 


You’ll find this .31 mm dot 
pitch CRT is both FCC and 
UL approved. And backed 
by a tradition of Quadram 
Quality. 


Get the color monitor that 
really gets down to business. 
Quadchrome by Quadram. 
It’s the only monitor your 
IBM PC will ever need. 



Quadchrome, 

Alt The Monitor 
You'll Ever Need. 


QUADRAM 

CORPORATOM 

Ami lni«4l^i CmMtni 

Oirolfi 321 on inquiry oarcf. 



4357 Park Drive / Norcross, Ga, 30093 ^(4D4) 923-6666 
TWX ei0-766-4m5 (QUADRAM NCRS) 


S^it screetT tfenw Js fcr ad purposes orMy, 























IF COLOR IS A LUXURY YOU 
THINK YOU CANT AFFORD, 
THINK ABOUT OUR WY300— 
the smart color terminal as low as $975* 

Tlie WY300's high-resolution 8-color 
display adds vivid relief to any text 
editing or data entry task, without 
adding significantly to the price you'd 
pay for monochrome- -ouaHiity loo 










Our new W Y300 color terminal gives you great color 

for less than $1000. 




Ergonomically designed with a swivel 
and till CRT and a detachable key¬ 
board. the compact WY300 /Jts i«to 
the workplace as comfortably as it does 
into your budget. 

On top of that, the WY300 gives you a 
host of features like a soft downloadable 
character generator, extensive alpha¬ 
numeric and line drawing symbols, and 


compatibility with most ^andard, mono¬ 
chrome oriented, off-the-shelf software. 

Best of all. the WY300 is plug compat¬ 
ible with our monochromatic WYlOO's 
and most ASCII terminals. So, using 
color is as easy as it is inexpensive. 


Need more information? Call or write 
us today. We'd like to convince you our 
smart color terminal is your wisest buy. 


IIJW€ 


Circle 424 on inquiry card. 


WYSE TECHNOLOGY 3040 N First St„ Satt lose 
CA 95134, 403/946-3075, TLX 910 338-2251. 
iw rasf . orW 516/293-5563, call idl free, 

800/538-SI 57. exL 932, in CA. 800/672-3470, exl. 932 



run from a floppy disk when the flat 
pack unit or expansion box is at¬ 
tached. 

The telephone program has options 
for a speaker telephone (using the 
keyboard's speaker), an answering 
machine, an auto dialer that can 
redial the last number, manual dial¬ 
ing, call answering, hanging up, hold, 
volume controls, and a directory of 
phone numbers. The telephone 
answering machine uses the cassette 
to answer the phone and play a 
recording, gives a tone, records a 
message, and then resets for the next 
call. The telephone directory can hold 
30 entries for your most frequently 
called numbers. Each number can be 
dialed with a single key command 
that is as many as 30 characters long. 
This will fit an alternate long-distance 
service number and access code. The 
telephone dialer can automatically 
strip off the area code when calling 
local numbers. 

In tape recorder mode, you can use 
the keyboard processor as a dictation 
machine with all the functions of a 
portable audio-cassette recorder. The 


function keys provide rewind, find (a 
tape block name), fast forward, stop 
{the tape), play, volume up, volume 
down, record, pause, and exit (to 
return to the main menu) capabilities. 
The terminal program lets you use 
the keyboard as a dumb terminal to 
send and receive data over the 
telephone line. The software permits 
either automatic or manual dialing of 
a remote computer as well as deter¬ 
mination by you of the settings for 
duplex modes and parity. The inter¬ 
nal modem handles communications 
at 300 bps (Bell 103 compatible) or at 
1200 bps (Bell 202 compatible). When 
the keyboard is connected to the flat 
pack, data transfer takes place at the 
higher rate. The time of connection 
and length of the call are displayed 
with the help of the real-time clock. 
The typewriter function expects a 
printer to be attached to the system 
for printer output after each character 
is typed, after each carriage return, or 
upon command. You can specify 
margin and tab settings. Before the 
characters are sent out to the printer, 
the output can be edited. All the nor¬ 


mal typewriter characters are 
available, but underlining and 
boldface are not supported. 

The note-taking mode uses 10,000 
characters of the nonvolatile CMOS 
memory, which you can save as a file 
on the cassette before continuing to 
enter another note. The program 
prompts you as the memory fills up. 
Files may be entered, edited, deleted, 
printed (in the full power mode), 
saved to the tape, or retrieved from 
the tape. You provide the file name 
for the document, and the system 
keeps track of the time and date it 
was created, as well as the last date 
that it was revised. 

The setup program lets you change 
many of the default values for the 
system. You can suppress the soft¬ 
ware labels at the bottom of the 
screen if you want a larger window 
area, or if you are familiar with the 
functions and don't need to be 
reminded. 

The cassette drive turned out to be 
a better storage device than was an¬ 
ticipated. You can store as many as 
512K bytes of digital information on 


Continuous CHECKS^ 

Statements, and Invoices 

for Desk-Top Computers 


• Compatible with software from over 300 sources. 
Or program to NEBS standard forms yourself. 

• Continuous Micro-Perf™ Letterheads and 
matching continuous Envelopes provide a clean, 
trim look. 


* Also continuous labels, diskettes, other supplies 
and accessories. 

• Our policy is to process forms printed with your 
name within 6 working days. Then ship direct to 
you (we pay shipping charges on prepaid orders), 



FREE fuU-oolor, one-stop catalog 

SMALL QUANTITIES • QUALITY PRODUCTS 
LOW PRICES • MONEY'BACK GUARANTEE 

fast service by mail or phone 

TOLL nUEOB 1 + 800-888-9880 

(Mass, residents 1 + 800-9SS-8560) 


11t06 
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Tdll0r3S$ 'npchnoto^ies 


TALLGRASS AND YOUR IBM® PC 

Tallgrass Technologies is the industry leader in 
Winchester HardFUe^*^ and streaming tape subsystems 
for the IBM® PC and related computers. Fortune 500 
corporations, banks, governmental agencies, and 
small businesses throughout the world depend on 
Tallgrass HardFile subsystems for their mass storage 


TALLGRASS IS UNSURPASSED ^ 

WeVe done our homework in engineering and build¬ 
ing a reliable HardFile subsystem with remarkable 
performance and convenient backup for the most 
stringent on-line mass storage and off-line archival 
requirements. 

From $2,995 U.S. including integral tape back-up. 
Available from GOMPUTERTAND® and other — 
participating computer dealers, 

Ejcclusive Canadian Distributor Exch4sive European Distributor 
Micro-Ware^i^ CPS Computer Group, Ltd, 

440 Phillip St, Birmin^am, 

Waterloo, Ontario N2L5R9 England B276 8 H 

(519) 884-4690 (021) 7073866 


and backup requirements 


Tallgrass offers formatted capacities from 6,25 Mb to 
70 Mb with integral streaming tape back-up. Our pro¬ 
prietary disk/tape controller with integral lOK track 
buffer optimizes read/write activity and, coupled with 
our DMA host interface, offers high performance pre¬ 
viously unavailable with 5Vi* disk systems. 

WHAT ABOUT DATA INTEGRrTY? 

Tallgrass offers backup on ANSI standard Vi'" tape 
cartridges, instead of the usual floppies, video cas¬ 
settes, or low-capacity removable Winchester devices. 
The Tallgrass 12.5 Mb formatted HardFile can back 
itself up on a $39,95 data cartridge in less than 


11^ Tallgrass 
Technologies 


Pmim C^^cfe 371 on Inquiry card. 

'mllM corporation 

11667 W, 90th, Overland Park, KS 66214, (913) 492-6002 


10 minutes! 


Telex: 215406 TBYT UR 



















a microcassette. The cassette can be 
used to provide backup storage for 
data and programs on the Sunrise 
system. When used as a dictation 
machine, the Sunrise will store 15 
minutes of speech on each side of the 
tape. 

The software follows the same 
"open architecture'' concept that the 
hardware does. The machine can be 
custom configured by putting 
together the appropriate existing 
modules along with specialized ac¬ 
counting, financial, or insurance pro¬ 
grams that a customer would like in¬ 
cluded, Putting the programs into 
system ROM and setting up the 
menus and function keys should be 
fairly easy for Sunrise. 

Software Expandability 

More sophisticated programs can 
be used by plugging in the ROM car¬ 
tridges (ROM packs) or loading disk- 
based software from the flat pack or a 
disk expansion box. The ROM packs 
contain as many as 64K bytes of 
memory, leaving room for larger pro¬ 
grams like the Suncalc electronic 


spreadsheet, expanded calculator and 
calendar programs, and maybe even 
games. Games? Why not? Virtually 
every business computer has some 
games. The new electronic office 
worker should be allowed a little levi¬ 
ty. All work and no play makes the 
Sunrise a dull computer. 

An integrated office-function pack 

More sophisticated 
programs are possible 
by using ROM packs or 
loading software 
from the flat pack. 

has extended versions of the phone, 
calendar, and text/note-taker pro¬ 
grams. This may be expanded into an 
integrated word-processor, spread- 
sheef, database, and graphics pro¬ 
gram, too, given the current 
popularity of the 1-2-3 and Context 
MBA all-in-one programs. 

ROM packs can be used to address 
vertical markets without creating new 
versions of the machine, A program 
that helps keep track of field sales by 


outside salesmen is near the top of the 
list for applications to be put into 
ROM packs. 

Sunrise systems plans to produce a 
graphics pack designed to utilize the 
keyboard's SO-character by 3-line 
LCD with its bit-mapped graphics. 
The keyboard system will support the 
CP/M graphics system extension 
(GSX) and its utilities for the 479 by 
24 dot display. Most graphics for this 
display thus far have been limited to 
games. 

The management of files or lists of 
information with a database manager 
is another likely candidate for a ROM 
pack program. This capability would 
let you organize the type of informa¬ 
tion and how it is stored in, for exam¬ 
ple, a mailing list. 

An IBM 3270-series terminal 
emulator is a logical choice for an ad¬ 
ditional program that will handle 
communications with corporate 
mainframes. Many data-processing 
managers are getting more involved 
in microcomputer access to company 
information and insisting on 3270 
communications protocols. This op- 



PICK A 


SYSTEM! 


We're offering you our SB-80 system in either 5 1/4" or 8" 
disk drives, your choice. Either way your system comes 
with a full size (12" diagonal) non-glare tiitable green 
screen with 24 lines by 80 character format. Its multi¬ 
character set offers blinking cursor, underlining, reverse 
video, and half and zero intensity. The movable, detach¬ 
able keyboard has a numeric pad with cursor control and 
function keys. 


Nationwide On-site snd depot repair service 
through the professipnets at (NOESERV. 

^P/M a registered Irademark of Digital Reseancli. Inc. 


■ Single Board Technology ■ CP/M® Operating System 
■ 4 MHz ZSOA CPU ■ 64K 200ns Main Memory 

■ 8-Inch Dual Density Floppy Drives 
■ 5 1/4-Inch Dual Density Floppy Drives 

■ 2-Serial Ports ■ 2-Parallel Ports 

■ 4-Counter/Timers ■ Expandable 

For further information about this timitedoffercattorwrite: 

Colonial Data 


Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 *(203) 288-2524 •Telex: 956014 
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The PmiesskmaPs Editor for 
Pr€>gram Devel€>pment 
Word Processing 
Source CodeHonslations 


Widely acclaimed as an editor, VEDIT has 
evolved to be much more* Only VEDtT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time you’ll be able to 
perform complex, yet useful, text manip- 
ulations that are virtually impossible with 
other editors or word processors. Plus, its 
customizability and hardware support 
ensure that VEDIT will be perfectly matched 
to your individual needs and to any 
microcomputer you are ever likely to own. 

With two modes of operation, VEDIT never 
compromises its speed or ease of use for its 
power and sophistication. As one reviewer 
(Bradford Thompson, BYTE) wrote: 1f this 
review gives you an appetite for simplicity 
while editing, then VEDiT is weli worth 
considering/ Its command language, based 
on TECO, is virtually a text oriented 
programming ianguage, allowing command 
macros to be created, loaded and saved on 
disk. Yet its simplicity allows even a novice to 
perform tasks beyond the capabilities of any 
word processor. 


VEDIT cuts programming time in half - with 
multiple file handling, macro capability and 
special features for Pascal, PIV1, 'C', Cobol, 
Assembler and other languages. And it can 
help with source code translations (example 
ZILOQ to/from IfTTEL translator macros are 
included). A complete line of translators win 
be avaiJable by the years end. 

Word processing is a snap with word wrap, 
paragraph and print functions. Commarid 
macros free you from tedious search/re- 
place operations. Hundreds of search/re¬ 
place on dozens of files can be performed by 
VEDIT without waiting or intervening. 

VEDIT easily configures to your favorite key¬ 
board layout Gse any function or cursor 
keys you wish. It optimally suppjorts nearly 
every 8080, Z80 and 8086 computer. 

Go ahead and expect a lot from VEDIT. its 
performance and our support will satisfy 
your most exacting needs. 

To order, please specify your 8060, Z80 or 
8086 microcomputer, operating system and 
disk format 


IBM PC Displaywriter “Zenith ZiOO and 
TRS-80 I'li and 16®Xerox 
MP/M ® CP/M-86 ® MP/M-86 ® Concu; 


Zenith ZiOO and ZaB ® MEC APC®DEC Rainbow and VT3 60 ® T^ievidec] 80Z 
Ji and 16® Xerox 820 ^ Apple II Sdftcard ® SuperBraln “ MorthStar 
MP/M-86 ® Concurrent CP/M-86 ® Cromix “ Turbo DOS “ ,MSDOS ® PCDOS 



VEDIT - Disk and Manual 

8080, Z80 or IBM PC...$150 

CP/M-86orMSDOS...... .$195 

Manual only.*. 


COMPARE VEDIT’S FEATURES 

• True Full Screen Editing 

• Horizontal scrolling 

• Edit flies one disk in length 

• Autonnatic Disk Buffering 

• Compact (only 16K) and Fast 

• Display of line and column ^ 

• Set/Goto text markers 

• 'Undo’ key to restore line 

• Automatic lnden(/Gndent 

• Adjustable Tab positions 

• Repeat function key 

• Text Move and Copy 

• 10 Scratchpad Buffers 

• Load/Save buffers on disk 

• Powerful command macros 

• Directory display 

• Edit additional (small) 

files simultaneously 

• Insert another disk file 

• Unlimited file handling 

• Recovery from ’Full Disk’ 

• Change disks while editing 

• Word wrap, format paragraph 

• Simple Printing 

• 150 page indexed manual 

• Startup command file 

• Menu driven installation 

• Program CRT function keys 

• Support newest CRT terminals 

• Support smart CRT functions 

• Rexible Memory Mapped support 

• Customizable keyboard layout 









CP/Wi ami W/M are registeTvd erf Ehgjtai Resewth tnc. Apple I Is a re^stered trademark, 

of Computer. Int MS-DOS and Softcard are trademaHts of MJerosoft. TFS^BO a tradenwk 
of Timdy CorporelicirL IBM Is a trademark of Iriteniationai BusineH 


CompuVieyif 

PRODUCTS, INC. 

1955 Pauline Blvd., Suite 200 “ Ann Arbor, Michigan 48103 ° (313) 996-1299 
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ACCOUNTING & TAXES 


'Quick 

jax 

has the finest 
software 
I’ve ever seen 
for the 

Accounting 
and Tax „ 
Professional. 


The programs are so well designed 
and supported, we had no start-up 
pro hie ms*”— Ronald Braun, C.P.A. 

If you^re 1 ooking for easy to run 
professionally designed and 
supported software for: 

□ 1040 Indiv. Tax Prep. 

□Client VVrite-Up -“C/L 
□After the Fact Payroll 
□CPA Client Time & Billing 
□Amortization & [>epreciation 

Schedules — and more*..... 

Available Soon: 

□ 1120 Corporate Return 

□ Partnership Returns 

□ Fiduciarv Returns 


Quick*Tax Software is available for 
Victor 9000; IBM PC; Xerox S20; 

Radio Shack It, 16; Vector Graphic; 
Northstar and other CP/M based 
computers. See your nearest com¬ 
puter dealer. Or, call or write for 
more information. 

CP/IVl is a re^isiered trademark of Digital Research I tic 




Ltd 


319 Clawson St* eP4 
S*l.. IM.Y.C., W.Y. 10306 
(212) 351 6143 


Genllemeni, S ivoukl like to see your program 
m ac,'Uon. I presently own: 

. or am thitikanK of purthasinp 
_ fnr my . 


Cifrnpiiti 


iff Cntnpairr 

Send information to: 

Mame __ 

Company _ 

Address __ 

City _ _ 


Type uf PrT3/^tm\pn 

_ Title _ 


- - 


tiorv would allow the Sunrise to in¬ 
teract directly with the mainframe in¬ 
stead of just uploading and massaging 
information. This disk-based pro- 
gram would require the use of the flat 
pack with its disk drives. The 3270 
program would turn the keyboard 
and flat pack units into a 3270 look- 
alike terminal. The keyboard pro¬ 
cessor would talk to the flat pack, 
which would send information on to 
the mainframe computer. 

The flat pack provides the disk 
drives and microprocessors that 
enable the C8/16 system to run the 
CP/M-80, CP/M-86, or MS-DOS 
operating systems and their 
numerous business programs. The 
programs can be used as they are with 
an 80-character by 25-line external 
monitor. To fit the smaller LCD- 
screen formats, however, they will 
probably need to be modified. A ver¬ 
sion of BASIC for the 8088 
microprocessor is available in a ROM 
pack. 

The KP-C8 Keyboard Processor 
The KP-C8 keyboard processor has 
a standard typewriter-style 
keyboard, as its name implies. 
Sunrise kept the keyboard simple so 
that novice computer users would not 
be intimidated or overwhelmed by an 
array of keys and functions (like the 
IBM Personal Computer keyboard). 
With the exception of the Shift Code, 
all of the 63 keys automatically repeat 
after being held down for Vz of a sec¬ 
ond. The 10 function keys are in¬ 
tegrated into all the software modules 
and reduce the number of dedicated 
function keys. They are not labeled 
on the keyboard; their functions are 
controlled by the software and iden¬ 
tified by labels that appear on the 
bottom row of the LCD screen. The 
cursor (arrow) keys can be used alone 
or with the Code and Shift keys to 
move the cursor one character, to the 
edges of the display, or to the begin¬ 
ning or end of a file, or to scroll the 
display up and down. 

The receptivity of the business 
market to LCDs seems to be good. 
Sunrise Systems is currently offering 
a 40-character by 6-line or an 
80-character by 3dine display on the 
keyboard processors. Sunrise uses 


only bit-mapped LCDs (429 by 24 
dots on the 80 by 3 display) to get 
limited LCD graphics capabilities. 
The labels across the bottom of the 
screen for the 10 function keys pro¬ 
vide one example of this. The 
brightness and contrast of the liquid- 
crystal display are adjustable through 
software as part of the setup pro¬ 
gram. 

The S-bit NSC800A micro¬ 
processor runs at 2*5 MHz in either a 
batter-powered or full-power mode. 
This low-power CMOS Z80 work- 
alike is conservatively rated to run 
for two hours off the batteries. Ten 
hours seems to be a more realistic 
estimate, A low-power indicator 
warns you if the batteries are low. 
When you turn the power on, the 
system performs its own diagnostics 
and checks out the various com¬ 
ponents. 

The keyboard processor can switch 
between as many as four 64K-byte 
banks of memory. The first bank of 
memory contains the 32K bytes of 
system, extended system, and iden¬ 
tification ROMs and 16K bytes of 
battery-powered CMOS RAM, 
Theoretically, you can use a full 64K 
bytes of CMOS memory instead of 
just the 16K bytes supplied with the 
system, but you probably won't need 
to. The system seems to get along fine 
with its current setup. The design will 
accommodate the new 8K by 8 
CMOS static RAMs. These RAMs 
will provide four times the current 
CMOS memory capacity* 

The second bank of memory allows 
for as many as 64K bytes of expan¬ 
sion memory in each ROM pack. The 
system switches from internal 
memory to the external memory in 
the ROM cartridges as if the memory 
chips on the printed-circuit board had 
been replaced by the ROM chips. 

The third bank of main system 
memory uses the 64K bytes of 
dynamic RAM in the full-power 
mode. A fourth bank of auxiliary 
RAM will allow for future system ex¬ 
pansion of 64K bytes of CMOS 
RAM. 

The Sunrise system has three 
methods of getting software into the 
computer's memory, A program can 
be part of the 32K bytes of system 
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CP/Mgiwsycxi a new vvorid of PC power 



...fora new low price 


Now, for just $60, you can have the world's most popular 
operating system for your IBM® PC, Only $60 for instant 
access to the largest collection of applications software in 
existence—literally hundreds of proven, professional soft¬ 
ware programs for every business and educational need. 

New highs in productivity^ 
New enhanced CP/M-86®' comes with print spooling, an 
exclusive feature that increases the work power of your 
IBM PC like no other operating system can. With print 
spooling you can print documents and run applications 
programs at the same time. And, for the ultimate in 
efficiency, all CP/M-86 programs are upward-compatible 
to Concurrent CP/M™ the productivity breakthrough 
that lets your PC run as many as four different 
programs simultaneously! 

New high-performance graphics. 

Another unique advantage of enhanced 
CP/M-86 is GSX™ the new graphics 
extension that allows CP/M to operate 


n 

DIGITAL 
RESEARCH 


This lets you choose from a growing array of exciting, 
sophisticated graphics applications packages which run 
under the widely-accepted GSX standard- 
Great high-level languages. 

For programming under CP/M, Digital Research offers 
the most complete selection of professional-quality 
languages ana utilities for the IBM PC: CBASIC® and 
CBASIC Compiler,™ Pascal/MT+™ CIS™ and Level 
II COBOL™ ^'C: PL/I, DR Logo™ and more, 

High time to buy! 

Before now, you'd pay $250 for CP/M-86 and another 
$75 for GSX, That's what makes new enhanced CP/M-86 
such a terrific value. At $60 it puts PC Power within 
reach of any budget! Youll find this enhanced 
CP/M-86 value in The CP/M Library,™ a selection 
of the finest in CP/M software for your IBM 
PC. Look tor it today at your IBM PC 
dealer. Or contact Digiti Research Inc., 
649-5500,160 Central Avenue, 


the latest graphics hardware devices. The best of everything in software. Pacific Grove, CA 93950. 


IBM is a rcjdslerfid trademark of lntematioTiaL Business Machines, Corp. CIS and Level IJ COBOL are trademarks of Micro Focus. Ltd. The logo and tagJine, CP/'M, 
CP/M’86, Concurrent CP/M, GSX, CBASIC, CBASIC Compiltr^ Fascal/MT+. DR Logo and Tlie CP/M Library are either trademarks or registered trademarks 
of Digital Research Iitc. 1983, Digital Research Inc. 
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ROM inside the keyboard processor, 
it can be loaded by plugging in a 
ROM pack, or it can be loaded from 
an external floppy disk into system 
memory (RAM). The operating 
systems, computer languages, and 
application programs are available in 
several combinations of these forms- 

All of the keyboard features work 
in the full-power mode of operation. 
Under battery power only the 
microprocessor, 16K bytes of CMOS 
RAM, internal ROM, liquid-crystal 
display, keyboard, ROM packs, and 
tape drive features may be used. 

If you look at the back of either 
unit, you will be greeted by connec¬ 
tors of every sort. The I/O ports on 
the back of the keyboard include data 
in and out, telephone in and out, RS- 
232C serial I/O, parallel I/O, televi¬ 
sion output, external monitor output, 
and auxiliary speaker/microphone 
I/O. The data port attaches the 
keyboard processor to the flat pack 
or expansion box with a high-speed 
data-packet link, but it does not use a 
full synchronous data-link control 
(SDLC) protocol. The two telephone 


jacks enable you to connect a 
telephone device to the computer 
along with the keyboard unit. 

The keyboard processor can be 
hooked up to a television via the 
radio frequency (RF) modulator con¬ 
nector, with 40 characters by 24 lines 
of text in an alphanumeric mode and 
256 by 192 pixels with 15 colors in a 
bit-mapped graphics mode. These 
display modes are provided by a 
Texas Instruments 9918 chip, com¬ 
plete with sprite graphics capabilities 
that are not yet used by the com- 
puter. 

The keyboard also has a TI 76489 
sound-generator chip that can pro¬ 
duce three independent musical 
voices and one voice of noise. This 
could give the Sunrise computer 
musical abilities equal to the best of 
the low-cost color computers like the 
Commodore 64. At this time, the 
company is not actively supporting 
this feature. 

The underside of the keyboard pro¬ 
cessor presents a graphic description 
of the system layout and cable inter¬ 
connections. Once you begin to con¬ 


nect the keyboard processor to other 
system units, the mobility can be 
hampered by the cables attached to 
the back. In your office you will prob¬ 
ably want to have the power plug¬ 
ged in, a data link or telephone cable 
connected to the flat pack unit, and 
possibly a cable hooked up to a 
printer. All those cables coming out 
the back of the keyboard make it 
more cumbersome to hold in your lap 
or to move around the room. 

FP-8/16 Flat Pack Features 
The flat pack unit is designed to 
make it easy and comfortable to 
move up to floppy disk and network¬ 
ing capabilities. The flat pack ex¬ 
pands the keyboard processor's 
capabilities with the floppy disk's 
faster data storage and retrieval, the 
downloading of programs and data, a 
hard copy or disk ''message server/' 
IBM PC-compatible disk formats, 
and dual processors that can run both 
the CP/M and MS-DOS operating 
systems with their numerous pro¬ 
grams. The flat pack can also fimc- 
tion as a computer using the 



GRAPHICS-PLUS 

an enhancement 

For Z19 Terminals 

from 

Northwest Digital Systems 


Graphics Plus 


TektronixMOlO Compatible Graphics 
512 Horiz by 250 Vert Resolution 
80/132 Col and 24/49 Line Text Displays 
Seven Page Off-Screen Text Memory 
Menu-driven "Plain English" Set-up Mode 
16 Programmable Keys-128 Chars Each 
Optional Hardcopy Port 


GRAPHICS-PLUS Is a field Installable enhancement board for 
the popular Zenith^ Z19 video terminal adding many power¬ 
ful features found only on terminals costing much more, 
GRAPHICS-PLUS provides Tektronix^ 401G compatible vector 
drawing graphics. VTIOO^ compatible 80 and 132 column 
display formats, off-screen scrolling memory, program¬ 
mable function keys, "Plain English" menu-driven Sehup 
mode, and a host of other enhancements, Installatbn can be 
accomplished within 15 minutes using only a screwdriver. 


Simple Field installation 


GP-19 Upgrade for Z19 Terminoi 
Zi9 Terminal With GP-19 Installed 


1TM ZenlJh 

2 IM TeWroriJt 

3 TM DEC 


849 

1495 


Northwest Digital Systems 

P.O. Box 15288, Seattle, WA 98115 [206] 362-6937 
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Hank: Here's the report you've been 
waiting for, Hope you put your system 
on automatic and didn't wait up. 


To all reps: Price changes on follow 
ing items effective immediately; 
No, 10-1 llA. 10-114 A: 10-Ah 


T^ke that, bud, (And retaliate fast, 
I know phone rates are low now, 
but game's cutting into sack time,) 


f Your computer’s telephone. 

///// ////////// iUUiiinit,. 



Wouldn't it be great if, somehow, you md 
could connect your computer to your 
:'s, do ' - - • 


accountant's, down the street? To the 
IBM** PC at the branch office, upstate? 
Or to your favorite chess challenger, 
across country? 



With a telecomputing system by 
Hayes, you can. 

Quickly. Easily, And for the price of 
a phone call. 

Hayes Smartmodem, Think of it as 
your computer's telephone. Hayes 
Smartmodem 300, and the faster 
Smartmodem 1200, work with any 
computer with an RS-232 I/O port. 
They allow you to communicate. 


over ordinary phone lines, all 
aaoss America. 

But any modem will send and 
receive data. 

Smartmodems also dial answer 
and disconnect calls. Automatically. 
Without going through the telephone 
receiver, making them far superior 
to acoustic coupler modems. 

Choose your speed: choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps 
and communicates at 300 bps. 
For longer distance and larger 
volumes. Smartmodem 1200 
communicates at 1200 bps or up 
to 300 bps, with a built-in selector 
that automatically detects trans- 
mission speeds. 

Both work with rotary dials, 
Tbuch-Tbne’' and key-set 
systems; connect to most 
timesharing systems: and 
feature an audio speaker. 

Either Smartmodem is a perfect 
match for many different computers. 
And if you have an IBM PC, Hayes 
also provides the perfect communi¬ 
cations software. 


Smartcom We spent a lot of time 
developing our software* so you can 
spend less time using it, Smartcom II 
prompts you in the simple steps required 
to aeate, send, receive, display, list, 
name and re-name files. It even receives 
data completely unattended—especially 
helpful when you're sending work from 
home to office, or vice versa. 

And if you need it. there's always 
"helpr One of several special functions 
assigned to IBM function keys, this 
feature explains prompts, messages, 
etc, to make communicating extra easy 
With Smartcom II, it is. The program 
remembers communication parameters 
for 26 different remote systems. Just 
punch a key you're all set. 

You can treat dialup and Ic^-on 
sequences the same way In fact. Smart¬ 
com II comes with codes already set up 
for four popular infonnation services, 
COMPUSERVE®DIALOG'S KNOWLEDGE 
INDEX^^ DOW JONES NEWS/RETRIEVAL® 
SERVICE, and THE SOURCE^^ AMERICA'S 
INFORMATION UTILITY,^^ Procedures 
for obtaining an account with each of the 
services are included in the Smartcom II 
manual. But that's not all. 

Special offers for Smartcom II 

owners! Dow Jones 
News/Retrieval 
Service has a sp^edal 
introduaory offer for 
Smartcom II owners. By calling a toll- 
free number, they receive a free 
password and one free hour of service 
anytime after 6:01 p.m,, local time. 

You'll also be entitled to a valuable 


0 Hayes' 
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Welcome to TELEMAILF Your last access 
was Tuesday, Jan. 4,19SJ 11:07 a.m. 
CHECK these bulletin boards: 
rELEMAIL,..TELBSOFT.,. 


keyboard processor as a display ter- 
minaL 

A 16-bit 8088 microprocessor con¬ 
trols the flat pack unit, making larger 
program workspaces possible because 
the 8088 can address 1 megabyte of 
memory- The Z80A microprocessor 
enables this dual-processor system to 
run all the CP/M-80 software. Disk- 
based software on the flat pack can be 
loaded into the keyboard processor 
and run, or the keyboard unit can act 
as a display for the flat pack- ROM 
packs can also be plugged into the flat 
pack. 

For the flat pack the possible con¬ 
nections include telephone in, 
telephone out, data in, data out, ex¬ 
ternal monitor output, serial I/O, 
parallel I/O, extemal disk, and 
power- The reset button and power 
switch are also on the back of the flat 
pack unit- A real-time clock with bat¬ 
tery backup uses an LED display that 
shows through the little window on 
the front of the flat pack to indicate 
the power is on- 

The built-in modem can transfer 
data at 300 bps (Bell 103~compatible) 
or 1200 bps (Bell 202-compatible) 
through the telephone connectors. 
The data connectors are the other half 
of the high-speed data-packet link to 
the keyboard processor, which passes 
blocks (packets) of information back 
and forth- The video output can 
display 80 or 40 characters by 25 
lines of text; it can display, with 
bit-mapped graphics, a 160 by 200 
dot array in 16 colors, a 320 by 200 
dot array in 4 colors, or a 640 by 200 
dot array in black and white, all on 
an extemal black and white or RGB 
monitor. 

Part of Sunrise's concept of a com¬ 
puter system is that the main process¬ 
ing unit with the disk drives doesn't 
need to be on someone's desk- The 
flat pack can easily be on a credenza 
or table in the office, accessible by a 
cable or telephone link to the 
keyboard processor. This approach 
allows a flat pack unit to be shared 
between several keyboard processors 
that call the flat pack up at different 
times. Two keyboard processors can 
also be continuously sharing one flat 
pack in a local area network arrange¬ 
ment- Using a printer, the flat pack 


can act as a hard-copy "message 
server/' or by putting data on the 
disk, it can act as a disk message 
server. Sunrise is planning on adding 
an Ethernet interface later. 

Opdons and Extensions 

You can get the keyboard pro¬ 
cessor without the microcassette tape 
drive if you like, but it seems to pro¬ 
vide several useful features that 
justify including it in a typical 
system. The flat pack can be con¬ 
sidered an upgrade option too; the 
alternative is the EB-SS expansion 
box with just the floppy-disk drives 
and a disk controller. This would 
provide a minimal expansion unit for 
a single keyboard processor, 

The P-4/4 color graphics printer 
fits into the left rear comer of the flat 
pack and uses an internal printer 
port. Only 4 V 2 inches wide, it prints 
text and graphics in four colors on a 
roll of paper. 

A portable letter-quality printer 
that can handle multiple copies 
should be available soon. The low- 
profile prin ter u ses 8 Vi -i nch-wide 
paper, is only 2 inches high by 4 
inches deep, and prints as fast as 80 
characters per second. 

One insurance salesman says he 
could increase his closings by 100 per¬ 
cent with hard-copy printouts of con¬ 
tracts at the client 5 office. Real estate 
agents, insurance salespeople, and 
auditors could use the printer to leave 
copies of calculations and agreements 
with their customers. The ability to 
make multiply-copy impressions is 
important because many business 
forms have multiple layers. 

Sunrise is offering an optional 
briefcase into which the keyboard 
and flat pack units fit in two compart¬ 
ments- The briefcase splits apart be¬ 
tween the compartments to offer a 
smaller carrying case for just the 
keyboard processor. 

Battery-powered disks are also 
now possible. It might not be long 
before the disks and a printer could 
be put together into a portable unit 
that fits into a briefcase. 

Sunrise is planning to offer 80-char¬ 
acter by 6-line displays by the fourth 
quarter of 1983, You can have a 
display as large as 80 characters by 8 




subscription offer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like all our products. Smartcom 11 
and both Hayes Smartmodems are 
backed ^ by excellent 


documentation and full support from 
us to your dealer. 

So see him today Break out of 
isolation. Get a telephone for your 
desktop computer. 

Hayes Miaocomputer Products, Inc., 
5923 Peachtree Industrial Blvd., 
Noraoss. GA 30092. 404/449-879L 

Sm^itcom II Is a trademaik of Hayes Microcoenpiitef 
Produds. Inc. 

‘TM American Itlephcne and Tfelegraph 
* *IBM Is a roistered trackmaik IntmiatlorLaJ Business 
Machines. Corp. 

® 19B3 Hayes Microcompncer Products, Inc. 

Sold only in the U.S.A- 

COMPUSERVE INFORMATION SERVICE is a regsteied 
trademark of CompuServe, incorporated, an H a R Block 
Company 

KNOWLEIXiE INDEX is a service mark of DIALOG 
InfbnnaUan Services. Inc 

DOW JONES NEWS/RETRTEVAL is a registeied tradetnaik of 
Dow Jones ^ Company. Inc. 

THE SOURCE and AAIERICA S INFORMATION UTIUTY are 
service marks of Source Ibletomputing. a subsidiary of The 
Reader's Digest Assodation, Inn 
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lines without any change to the archi¬ 
tecture of the computer. Laboratories 
such as Thompson-CFF Corporation 
have produced 40-character by 
24-line displays, but they need to be 
more reliable. Eighty-character by 
24-line LCDs may be economically 
competitive with other types of 
displays by the end of 1984. 

Sunrise does not currently offer a 
cathode-ray tube (CRT) terminal 
with the common 80-character by 
24-line format, although represen¬ 
tatives did demonstrate one in their 
office with multicolor high-resoIution 
graphics* Customers can get larger 
conventional displays now, but 
Sunrise will not sell the larger LCD 
screens or plasma displays until they 
come down in price. 

Summary 

Several configurations of the 
Sunrise computer system are possible 
due to the dynamic architecture of the 
C8/16 system. The system has been 
designed to be as flexible as possible 
and will accommodate future 


developments when advanced chips 
become inexpensive. The engineers at 
Sunrise have an ambitious goal of 
outperforming the product specifica¬ 
tions, so many capabilities are 
understated or conservative. A hard¬ 
disk drive interface and bit-mapped 
color graphics have already been put 
in the system. 

The specifications for the computer 
are updated every 3 to 4 months. The 
use of modular blocks of hardware 
that can be easily modified for 
customers makes this easy. The 
keyboard processor, for example, is 
made of seven blocks that can be 
powered up or down separately to 
conserve energy in the battery- 
powered mode. The software also 
follows this modular approach, giv¬ 
ing customers a choice of which pro¬ 
grams or functions are built into the 
keyboard unit. The system could 
easily be a dedicated financial or ac¬ 
counting processor. 

But Sunrise will be facing stiff com¬ 
petition from lower-cost battery- 
powered portable computers like the 


TRS-80 Model 100 with similar ap¬ 
plications. The Epson QX-10 also of¬ 
fers an easy-to-use package of in¬ 
tegrated programs, called Valdocs 
(valuable documents), in a stay-at- 
home computer. However, the Epson 
HX-20 portable computer is limited in 
its business capabilities when com¬ 
pared to the Sunrise keyboard pro¬ 
cessor. 

One way of viewing the Sunrise 
system is as a vastly improved ver¬ 
sion of the Sony Typecorder for the 
same price. All of the components of 
the Sunrise C8/16 computer system 
have feature-rich hardware and a 
flexibility of operation not that com¬ 
mon in personal computers. Sunrise 
Systems has modest plans for its first 
year; it will be happy selling about 
20,000 machines. End users will be 
getting an excellent deal, a custom 
computer for less than the price of an 
IBM Personal Computer, The 
specifications of the customer come 
first at Sunrise, Perhaps this is the 
dawning of a new age of dedicated 
computers, ■ 


MUfOm INDUSTRIES, INC. 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


22511 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80' HARDWARE & SOFTWARE 

TRS-80® BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 5% sales tax. 
Open Mon.-Fri. 9-6, Sat. 9-1, We pay freight and insurance. Come by and see us. Call us for a reference in or near your city. 
Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 

Fadaral Exprui (Overnight Dnlivary) 

Houston Intercontinental 
Airport Delivery (Same Day) 

U.P.S. BLUE (Every Day) 

References from people who have 
bonpht computers from ns probafaly in 
yonr city. Wo have thousands of 
satisfied customors. WE WILL MOT BE 
UNDERSOLD! 


ED McMANUS 


0 

0 


0 

0 



Ho Tu on Dot of Tsxst Shipmsotsl 


10% 15% 

OR MORE 

Telex 77-4132 (Fleks Hou) 

' TAS'lO is ■ Hagisiered Tfademirli ul Tandy Carp 


WE ALWAYS 
OFFER 

El We accept Master Card, VISA, 
and Amarican Express. 

E Wa use Direct Freight Lines. Ko 
long waits. 

0 always the freight and 
insurance 

Toil free order number 
Our capability to go to the giant 
Tn$‘80 Computer warehouso 5 
hours away, io Ft Worth, Texes, 
to keep fair io stock* 

JOE McMANUS 


0 

0 


70 June 19i3 © BYTE PubUoitioiu Inc 


Circle 235 cn inquiry card. 




































ZBIO TO MULTIPLAN. 
IN 52 MINUTES. 

FINANCE OR ACCOUNTING WORKSHEETS FAST. 



Gentlemen, start your 

Select budget 

Enter sates 

Enter selling 

computers. 

intervals. 

revenue. 

expenses. 

TimB:0 

1 Time: 0.5 

1 Timeil.O 

1 Time: 1.5 



Your sales budget nn the 
Muttiplan electronic 
ujorksheet-in record time. 


Time: 5.2 


First, Microsoft created 
the Multiplan interactive 
eiectronic worksheet to 
help you analyze your busi- 
ness problems and explore 
possible solutions. Without 
' asking you to become a 
computer expert. 

Now weVe added the 
Multi-T ooItm budget and 
financial expert systems. 

They can help design 



and build financial or 
accounting worksheets 
tailored to your specific 
needs. In minutes. 

You won't have to worry 
about developing formulas 
or formatting screens to 
build your Multipian work¬ 
sheets. Because the expert 
systems literally do It for you. 

For example, fhe Multi- 
Tool Budget expert system 
creates seven inter- 
related 


Microsoft Is a registered trodenaark, and Multi -Tool 
Muitipian and the Microsoft iogo ore trademarks 
of Microsoft Corporation. 


BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. 


Multipian worksheets for a 
total budget planning and 
control environment. 

What's more, each system 
is developed by experts: 
business professionals and 
leading authorities in 
finance and accounting. 

You'll benefit from their 
knowledge immediately, 
through the powerful work¬ 
sheets each Multi-Tool 
expert swtefTi builds for 
you. And with the 
sophisticated 
tutorial manuals 
that accompany 
each system. Each 
manual provides 
in-depth informa¬ 
tion about both the 
design of the work¬ 
sheets and the 
areas of finance 
and accounting 
they cover. 


The result; a tailored 
electronic worksheet that 
helps you make high quality 
decisions. 

That's just what you'd 
expect from Microsoft. The 
people \who let you con¬ 
centrate on your business 
rather than on your 
computer. 

Ask your computer dealer 
to let you test drive the new 
Multi-Tool expert systems. 
Better tools that help you 
put your business in first 
place. 


THE MULTI-TOOL EXPERT 
SYSTEMS. A POWERFUL 
ADDITION TO THE MULTIPLAN 
ELECTRONIC WORKSHEET. 
Available now: 

The Multi-Tool Budget 
expert system. 

The Multi-Tool Financial 
Statement ejpert system. 





















Quark introduces 


A deceptively simple solution 
to your word processing dilemma. 


If you’re serious about word processing on 
your Apple*]le, you may be bewildered by the 
sheer number of programs available. And a 
tad perplexed by their claims and promises. 
After all, a glamorous package that says "easy 
to use,” may not even be easy to open. 

The dilemma is real. And Quark is happy to 
provide the solution. 

A proven program for serious 
word processing. 

Quark’s new Word Juggler lie turns your 
computer into a dedicated word processor. 
You get the extraordinary ease of use, sophis¬ 
ticated capabilities and straightforward docu¬ 
mentation that make our original Word Juggler 
a best seller on the Apple III. 

For example, there's virtually nothing to 
memorize. Because principal editing functions 
are identified on a unique keyboard template 


— and nineteen, easy-to-install, replacement 
keycaps. 

Changing keys is quick and simple, too. Just 
slide our special keycap remover over the key 

— twist — and pull. Your new keycaps can be 
in place in less than two minutes. 

A flexible tool to increase your 
productivity. 

But don't be deceived by Word Juggler lie’s 
disarming simplicity. The program packs the 
powerful features you need to quickly perform 
the most complex editing tasks. 

Characters, words, even entire paragraphs 
can be deleted with a single keystroke. There 
are search and replace keys. Block move and 
copy keys. And you always have instant con¬ 
trol over page length, margins and any other 
formatting parameters. 

Document display and print out are easy, 
also. One keystroke displays your document 
on the screen. Another prints it. And whether 






ord Juggler Me 


you need to print only specific pages, multiple 
copies, or even documents too large to fit in 
memory, Word Juggler lie can easily accom¬ 
modate you. 

A clever way to foil Mr. Murphy. 

Even the best of us occasionally forgets 
when "i” does not come before “e" — and 
even the most agile fingers can press the wrong 
key. So you should also give serious consider¬ 
ation to Quark’s new Lexicheck'^ lie—a spell¬ 
ing checker with a highly compressed, 50,000 
word dictionary. 

Accessed from within the word processor, 
this program lets you virtually eliminate typo¬ 
graphical errors and common misspellings. 
Lexicheck Me will scan your document at up to 
8,000 wpm — then highlight, in context, the 
first occurrence of any word it does not 
recognize. 

If the word is correct, as in the case of in¬ 
dustry jargon or abbreviations, you can simply 
add it to your personal dictionary. If the word is 
actually misspelled, you can swiftly correct it. 

' AppJe is a registered trademark oT Apple Compuler, Inc. 

Quark. Word Juggter and Lexich^ are trademarks ol Quark, Incorporaled, Denver, Colorado- 


A lot more. 

These are only some of the ways Word 
Juggler lie and Lexicheck lie can help solve 
your word processing dilemma. Your Quark 
dealer has even more details, as well as com¬ 
plete information on our line of office automa¬ 
tion tools for the Apple III. 

Ask for a demonstration today. 



Quark 

INCORPORATED 

Office Automation Tools 

2525 West Evans Avenue 
Suite 220 
Denver, CO 80219 

Word Juggler lie $239. sug, U.S. retail price 
Lexicheck Me Si 29, sug. U.S. retail price 

Circle 323 cn Inquiry card. 






Product Description 



The 

Gavilan 
obile 
Computer 


Phil Lemmons 
West Coast Editor 
BYTE/McGraw-Hill, 4th Floor 
425 Battery St. 

San Francisco, CA 94111 


The Gavilan portable computer is a traveling profes- 
sionaTs dream come true. Lightweight and powerful, this 
new 16“bit computer promises to redefine industry stan¬ 
dards for truly portable micros. 

Weighing only 9 pounds and measuring 11,4 by 11,4 
by 2,7 inches, the Gavilan, along with its optional 
4-pound printer, fits comfortably in a standard-she at¬ 
tache case. Yet this battery-powered machine has up to 
208K bytes of RAM, a built-in 320K-byte 3-inch disk 
drive, an 6-Iine by 66-character bit-mapp>ed liquid-crystal 
display that flips up from its resting place on the key¬ 
board, a full-size keyboard with numeric pad, and a 
touch panel that's used as a pointing device. 


The Gavilan is expected to sell for $3995 when volume 
deliveries begin late in the third quarter of this year. For 
an additional $1000 you can get the 50-character-per- 
second dot-matrix printer that clips onto the back of the 
computer. 

The touch panel, a potential rival to the mouse for 
nonkeyboard input, lets you manipulate integrated appli¬ 
cations programs by pointing at objects on the screen, 
selecting objects to act on, and choosing an action from 
menus that appear on demand. Much like Lisa s operat¬ 
ing system, the Gavilan's uses a desktop manager with 
pictorial symbols for applications, file "'drawers,"' file 
"folders" in the drawers, and "documents" in the folders. 
Symbols indicate which files are open and which pro¬ 
grams are available and running at any time. The 
Gavilan saves the "state of the desktop" in battery- 
backed RAM when the system is turned off, then restores 
the desktop when the machine is turned back on. 


A New Standard for Portables 
Until now, portable computer users have had to choose 
between battery-powered machines that are easy to carry 
but much less useful than desktop computers, and larger 
machines that are useful but heavy and dependent on 
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Performance Breakthrough 



__ TU _ _ 

the CYBERDRIVE for the IBM Personal Computer 

13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERORIVP combines a full package of features. 

It offers rtew, higher performance levels, with an inte¬ 
grated buslnessoriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBER DRIVE slashes the seek time dramatic¬ 
ally— e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incL head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(inck head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rale of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes ... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 


...And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including; 

RM/COBOL^compiler-the micro industry standard. 

MBSP RM/COBOL general business applications (derived 
from MCBA^ minicomputer packages)...thousands 
in use ... money back guarantee ... source program 
license. 

CRT!’ from Cybernetics (COBOL Reprogramming Tooll)- 
Program generator for RM/COBOL to ease pro¬ 
gram development and maintenance , , , an 
alternative to a Data Base System. 

CBASIC2° & CBASICS©^ compilers ... for aficionados of a 
useful BASIC. 

The software is available on a variety of Industry standard 
Operating Systems including CP/M*-MP/M* (both -80 & -86), 
OASIS^ PCDOS, and UNIX^ Inquire for specific details and 
prices. 

TrMteniafkS of; ^ Cirtiemsiic*. Inc 2 Hswi-MtP«itnel Carp 3 UtCfU BuSinMS SaHwre. rrtf. 




11 HBM«rcn. Itv i S^lwna. me 


i& IS-IS 15-“S13^ LU IS-15- 
IS¬ 
IS 


8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
714/848-1922 


© Copyright 1sa2 by Cyb«rrio|je« Inc. All rigbli raionod. 
Prices and specifications subject to change without notice. 



At a Glance 


Name 

Gavilan 

Manufacturer 

Gavilan Computer Corporation 
240 East Hacienda 
Campbefl, CA 95006 
(408) 379-8005 

Price 

S3995 for main unit* including one disk drive* liquid-crystal display, 
modem, serial port, recharging external power supply, printer port, 
communications port, disk controller. 48K of ROM, 64K of RAM, 
connector for second disk drive and additional memory* Gavilan 
Office Pack (4 appllcationsj. M8ASIC and MS-DOS 2.0. carrying 
case. Optional printer approximately S1000; optional second disk 
drive, S695; with additional 64K RAM, S975; with I2SK of RAM, 
$1245. 


Components 

Size: 

Weight: 

Processor: 

Memory: 


Display: 

Keyboard: 

Non keyboard input: 

Storage: 

Expansion: 

input/output: 


Power supply: 


width n .4 inches; depth 11.4 inches: 
height 2.7 inches 
9 pounds 

Intel 8088 16-bit microprocessor 
80K bytes of RAM, including 48K bytes for 
operating system and 32K bytes for user 
data. Up to four 32K-byte plug-in capsules 
with applications software in battery-backed 
CMOS RAM. Optional external 3 2SK bytes 
of RAM. Total maximum memory of 336K 
bytes 

a-iine by 66-character LCD; optional 24 by 
80 video monitor 

integral full typewriter keyboard with 
numeric pad 

touch panel that allows fingertip to serve as 
a pointer device and to sefea various 
commands built Into the panel, such as 
Help. View, and Selea 
integral 3-inch, 320K-byte floppy disk; a 
second drive (same size as printer) that 
connects by cable to the main unit is 
optional 

up to four 32K-byte RAM capsules 
30Q-bps built-in direct-connect modem; 
telephone jack for modem: interface for 
optional printer, disk drive, and expansion 
memory: RS-232C port for transmission up 
to 9600 bps; Jack for video output; jack for 
external power supply 

integral rechargeable nickel-cadmium battery 
pack containing 10 half-D cell batteries: AC 
adapter that plugs into standard AC outlet 
and recharges batteries In approximately 
one hour If system is not in use 


Software 

MS-DOS and MBASIC are standard. Supercaic. Superwriter, PFS File 
and PFS Report are available for a total price of S425. The Gavilan 
Office Pack (4 applications] and operatrng system will be available 
by September. 

OptJonar Printer 

4-pound thermal-transfer printer that dips onto back of main 
computer unit; M .4 by 4.9 by 3.0 inches. Prints at 50 characters 
per second and will print up to 6000 characters per charge of 
battery unit. Other options: 32Knbyre RAM capsules: second 
320K-byre, 3-inch floppy disk with 128K bytes of RAM in same 
housing; acoustic modem: 24-lrne by 80<haraaer video montior; 
adapter for power from vehicle cigarette lighter. 


plug-in power. Both users and designers of portables 
have faced trade-offs—to get true portability theyVe had 
to sacrifice usefulness. Intended for the traveling profes¬ 
sional, the Gavilan combines the best of both worlds. 

John Banning, chief of Gavilan's software development 
team, explains the company's design approach: 'The per¬ 
son who is moving around in the field is often a profes¬ 
sional but not a computer professional. He or she needs a 
computer that is easy to learn and easy to use. The travel¬ 
ing professional is likely to be in an environment where 
there's no support for a computer/' Gavilan designers 
thus concluded that a portable computer must offer 
more, not less, than a stationary desktop system, 'Trom 
that point of view," Banning says, "the software really 
drives what's going on." 

Demands on Hardware 

Friendly software requires a lot of memory and a 16-bit 
microprocessor to manage it. Gavilan chose Intel's 8088, 
running at 5 MHz, as the central processing unit, for 
several reasons. First, its S-bit data bus would save 
precious board space. According to John Zepecki, 
Gavilan's director of hardware engineering, fitting 
everything onto the board was the hardest part of the 
project, "Also, the second generation of industry- 
standard software for personal computers of this size is 
really growing up around the 8086/8088 architecture," 
explains Banning. MS-DOS software will be available for 
the Gavilan. 

Minimizing the use of power was another challenge. 
Apart from the central processor and the Western Digital 
disk-drive controller chip, the Gavilan uses CMOS {com¬ 
plementary metal-oxide semiconductor) technology. 
Power is turned off frequently to limit the power con¬ 
sumption of the disk controller and the central processor. 
Whenever the 3-inch Hitachi disk drive is not in use, both 
the drive and its electronics are turned off. The 8088 shuts 
down the Western Digital WD 1797 disk controller and 
saves information about its state. Whenever the operat¬ 
ing system has no task scheduled for the central pro¬ 
cessor, the 8088 is turned off. In that case, the 8088 first 
saves its own state in battery-backed RAM, then disables 
the memory-write lines, and finally turns itself off. When 
power is restored to the 8088, it resets in one of several 
ways depending on what information was previously 
saved. 

The rest of the machine uses high-speed CMOS logic, 
has 32K bytes of 8-bit wide CMOS static RAM (random- 
access read/write memory) and 48K bytes of 8-bit wide 
CMOS ROM (read-only memory), A single gate array 
controls either the liquid-crystal display (LCD) or a 24 by 
80 video monitor. An 80C51 CMOS UART (universal 
asynchronous receiver/transmitter) manages the key¬ 
board, the touch pad, and the asynchronous communica¬ 
tions port. 

Of the 80K bytes of memory contained in the Gavilan 
main unit, the 32K bytes of RAM are used for data 
storage and the 4SK bytes of ROM for the operating-sys¬ 
tem and user-interface firmware. Up to four additional 
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Typically, financial planning 
on a timesharing service runs $2,000 
a month and more. Month after 
month after month. 

And it doesn’t take a spread¬ 
sheet to figure that as a $24,000- 
a-year-after-year expense. 


If you stick with timesharing after 
reading this ad,you haven’t 
read this ad. 


The incredibly cheap alternative. 

The Financial Planner™ from Ashton-Tate 
can stop this cash drain once and for all. 

You pay $700—one time—for the Planner. 
And handle your financial planning quickly, easily 
and completely on your microcomputer. 

Without having to share your time or your 
money with anyone. 

A forecaster's dream come true. 

The Financial Planner has enough depth to 
solve the most complex business problems you can 
foresee, yet can be used almost intuitively. 

The Planner automatically performs calcula¬ 
tions on individual items, rows, columns and entire 
models. Understands conditional logic. Solves 
simultaneous equations. Computes Present Value 
and Internal Rate of Return. Reads and writes 
dBASE II™ files. And much, much more. 

But you use abbreviated names, not mysteri¬ 
ous formulas. And you communicate with the 
computer in the English-like vocabulary of FPL™ 
(Financial Planning Language), so you can easily 
set up your budgeting and evaluation models. 

Editing and report-writing are an integral part 
of the package, and you can preview results on 
the screen, then produce presentation-quality 
financial reports directly. 

And when you have your models and reports 
just right, you can automate them so even your 
President can run them. 

With the Planner, you produce P & L forecasts 
and financial consolidations in minutes. Explore 


"what if" alternatives. Analyze new business 
ventures and mergers. Plan real estate acquisition 
and development. And fine tune operations until 
you reach the financial objectives you've set. 

It's one of the most comprehensive business 
tools available on any computer. All for a frac¬ 
tion of what you've been spending on timesharing 
services to do the same things. 


For the ardent skeptics. 

It may sound too good to be true, but you 
can check out the Financial Planner with no 
financial risk. 

Run through a hands-on demo at your nearest 
computer or software store. Then take a package 
home and use it for 30 days on your IBM PC or 
CP/M microcomputer. If it’s not everything we 
said it was, just return it and you'll get your 
money back. 

For the name of your nearest dealer, contact 
Ashton-Tate at 10150 VSfest Jefferson p-pi« 
Boulevard, Culver City, CA 1 IlG 

Financial 

204-5570 today. -ni 

Time’s a-wasting. 1 13 . 111161 * 


>>SHTON -TOEB 


CP/M is a tradEmark of Distal Research 


ClAshton-T^e 19S3 


Circle 30 on Inquiry card. 
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Gavilan's History 

Gavilan Computer Corporation of Campbell California, 
mas founded in February 1982 under the name Cosmos Com¬ 
puter Corporation. The company chose that name because it 
believed it suggested “OS" for operating system and 
“CMOS" for the complementary metal-oxide semiconductor 
technology around which the company wished to build a 
portable computer with an advanced operating system^ But 
to assure better trademark protection in world markets the 
company changed its name to Gavilan Computer CofT^oro- 
tion in March 1983. 

Manny Fernandez, Gavilan s president and chief executive 
officer, is a former president of Zilog Inc. Gavilan is a private 
corporation and has obtained substantial capital from a 
group of venture-capital investors that includes New Enter¬ 
prise Associates, San Francisco: Smith Barney Venture Cor¬ 
poration, New York; Abingworth ltd., London, England; 
Associated Venture Investors, Menlo Park, California; 
Genesis, Los Gatos, California; and Robertson, Colman, 
Stephens & Woodman. San Francisco* 


Gavilan recently moved into a 30,000-square*foot building 
in Campbell and has arranged to move later into a 
2$0,000-square-foot building to be built in an industrial park 
in San Jose, adjacent to Campbell 

The software staff hm grown from an original 12 to 18 by 
Marc^ 1983. John Banning, chief of Gavilan-s software 
development team, is a former director of software and ar¬ 
chitecture at Zilog. Working under him are two former Ap¬ 
ple programmers, three alumni of the Xerox Pah Alto 
Research Center, and others from Hewlett-Packard, 
Tandem, and Tektronix. The hardware staff includes four 
electrical engineers and three mechanical engineers. John 
Zepecki, the hardware director, is a former vice-president of 
systems engineering for Magnuson Computer Systems. 

Gavilan announced in April that IMCOSS, a major Ger¬ 
man company in the computer industry, has signed a con¬ 
tract as an OEM of the Gavilan. As well, Gavilan has sigtted 
Other major OEM and end-user agreements. 


RAM or EPROM (erasable programmable read-only 
memory) capsules can be plugged into the top rear left of 
the main unit. The capsules can contain either applica¬ 
tions programs or user workspace* If the capsules contain 
RAM, lithium batteries in the capsule are used to save the 
contents of memory for as long as a year* Another 128K 
bytes of RAM can be supplied in a small module along 
with an optional second microfloppy disk drive* The in¬ 
terface connections for managing both the drive and the 
memory are standard equipment and are located on the 
back of the main unit. 

The liquid-crystal display was chosen for considera¬ 
tions of space and power* A full-size 24 by 80 video dis¬ 
play is optional and plugs into a standard equipment jack 
on the right side of the machine. The telephone jack for 
the modem and the jack for the external power supply are 
in the same area. 

The internal power supply consists of 10 half-D cell 
nickel-cadmium DC batteries. Seven are arranged paral¬ 
lel to the long dimension of the display and three are 
perpendicular to that dimension. The Gavilan will run off 
the batteries for eight hours. An AC adapter is standard 
equipment and provides power for either operating the 
machine or recharging the batteries. The adapter can 
restore the batteries to 80 percent of capacity in one hour. 

Other standard hardware includes an RS-232C serial 
interface for communications at up to 9600 bits per sec¬ 
ond (bps) and a built-in 300-bps direct-connect modem, 
for which the telephone jack is provided as noted earlier* 

The 4-pound optional printer contains its own batteries 
and can print up to 60,000 characters per charge* The 
printer operates by thermal transfer of ink from a ribbon 
and can print on regular letterhead or thermal paper, A 
platen feeds sheets to the printing mechanism. The 
printer plugs directly into the system input/output bus 


through a connector on the back of the main unit. Some 
of the lines on that connector can be cabled to the op¬ 
tional second disk drive to manage expansion RAM of up 
to 128K bytes housed in the drive. The optional outboard 
RAM and four capsules that plug into the main unit can 
increase system RAM to a maximum of 336K bytes* 

Other options are an acoustic modem and an adapter 
for using a car cigarette lighter as a power source* 

Gavilan Software 

Gavilan will supply its own built-in operating system, 
capsules containing Gavilan's own generic applications 
programs, development software to enable OEMs to 
write programs for specific applications, and MS-DOS 
for running software developed for the broader personal 
computer market. The Gavilan's multitasking operating 
system supports print spooling and background commu¬ 
nications. 

The software is novel in several ways. For one, the user 
interface actually controls the software. Another major 
innovation is the degree of integration of the applica¬ 
tions, supported by underlying data structures* The 
Create command, available to the user in all applications, 
can create elements in one application that we think of as 
belonging exclusively in another application. In the mid¬ 
dle of text, for example, Create can embed a spreadsheet 
cell. A formula determines the value in the cell. The cell 
can have a name, such as "annual revenues," and when 
there is a change in the values from which the annual 
revenues are calculated, a corresponding change is 
automatically made in the text. 

The Built-in Software 

The built-in software corresponds in some respects to a 
conventional operating system and occupies the first 48K 
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Httachi takes 
a big stride floword 
the smaller footprint. 



Over 22 leading Ameiican and 
Japanese makers have agreed on 
a unified 3'' compact floppy disk 
format for powerfui reasons. 

These 3" fioppies have 5 1/4'" 
fioppy capacity — 500 kiiobyfes 
— but are far more compact A 
3" fioppy fits in the shirt pocket. 

Or standard mailing envelope. 

Equally important, the drive 
now has a smaller footprint than 
ever before. Its quite light 
And portable. 

And new 3'' compact 
floppy disks surpass any 
other format when it comes 
to protecting valuable 
data The case is hard. You 
cannot bend the 3" floppy so data 
isn't destroyed. The dust-sealing and 
fingerprint-proof shutter opens automa¬ 
tically after insertion in the drive. 

Hitachi is the first manufacturer to offer 
you quality drives for the 3" revolution. Hitachi has 
resources, experience and technoiogical expertise second 
to nona Over one-quarter million Hitachi drives will be roiling 
off our quality-controlled lines this year. Wouldn*t it be wise to 
have Hitachi dependability behind your products? 


specificalions: Storage cepacitv unformatted: 500 K bytes. Total na of tracks: 80. 
Recording density: 8^946 bpi. Track density: 100 tpi, Trarisfer rate: 250 K bits/sea Track- 
to-track positioning time: 3 ms/track. Dimensions [Wx Dx H)mm:90x40x 150. 
Wt.: 0.6Bkg. 

HFD3050;double sided drive. HFD305&: single side drive with same specs if a double 
sided floppy is inserted again for the second side 


"I Floppy disk marked fC^I can be used with this floppy disk drive. 


3" Compact Floppy Disk Drive hfdsos 


^HITACHI 

For further informatioa 

Mr. Takao Ichlki* Mid Western Regional Office, Hitachi Sales Corporation of America, 1400 Morse Elk Crave Village, ILL 60007 Phone: (312) 593-1550 Fax; (312) 593-2436 
Mr. T Kodera, New Jei^ Office, Hitachi America. Ltd. 59 Route 17. Allendale. N.J, 07401 Phone; (201) 825-8000 Fax; (201) 825-4781 


Circle 174 on inquiry card. 
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Photo 1; Press mg Gavilan s touch panel activates a wide array 
of functions. Moving your fingertip across the unlabeled central 
area gives you control of the pointer. Pressing any of the other 
areas will perform the function indicated. 


bytes of the 80K bytes of RAM built into the Gavilan's 
main unit. Into those 48K bytes are packed the operating 
system kernel, the FORTH-Iike interpreter, the human- 
interface software, and the data-structuring software, 

Gavilan chose to use an interpreted operating system 
to minimize use of memory and developed its own ex¬ 
tended dialect of FORTH for use as the interpreter. John 
Banning says that use of sophisticated compiler technol¬ 
ogy enables the Gavilan interpreter to generate very com¬ 
pact code. The extensions of FORTH make programs in 
the language easier to document and maintain. Banning 
describes FORTH as "a language that can be efficiently 
interpreted and in which programs can be performance- 
tuned by taking little pieces of a program and recoding 
them in assembly language.'' Gavilan started tests in 
March to determine which parts of the software to recode 
for faster operation. 

The Gavilan file system stores ''documents" and in¬ 
dexed data structures. "Documents" are files that the 
human-interface software can display and manipulate us¬ 
ing the various human-interface commands. The indexed 
data structures form the basis of operations such as the 
personal filing system and record processing systems. 


The human-interface software controls all interaction 
with the user. Applications software communicates with 
the human interface through the data-stmcturing soft¬ 
ware. 

The data-structuring software holds documents, which 
are sequences of elements where an element is any of the 
things that can be shown on the display and manipulated 
by the human interface. This underlying data structure 
permits mixing many different kinds of elements in one 
document and is responsible for the remarkable degree of 
integration in the Gavilan applications software. Accord¬ 
ing to Banning, the data structures were the hardest part 
of the software development. 'The worst thing was figur¬ 
ing out not only what these data structures would be, but 
what was the interface between these structures and the 
human interface. In other words, what was the interface 
between the data structures and an application 
program?" 

Gavilan's main approach to application programming 
is one in which each element in a document has associ¬ 
ated with it an "element manager." The element manager 
is a piece of software that implements a number of stan¬ 
dard actions that the human interface knows about, such 
as "display yourself, a selection has been made," This is 
reminiscent of Smalltalk and other object-oriented lan¬ 
guages in which data objects include both data and infor¬ 
mation about how the data can be manipulated. 

"Every element that's held in the data structuring soft¬ 
ware has a tag on it, and there's a translation mechanism 
of what you get from that tag to a particular element 
manager," Banning explains. "When the human interface 
decides what part of the document to display, depending 
on what the user has been doing, the interface calls down 
to the data-structuring software and says, 'display this 
particular element/ The structuring software decides 
which application, which element manager, is associated 
with that element, and invokes that element manager to 
do that particular operation—moving data, changing 
properties, displaying yourself, setting up a selection, 
things like that. There is a standard list of operations that 
each element manager has to define. The element 
managers are inside the plug-in RAM capsules; all the ele¬ 
ment managers that go with one application are in a 
single capsule. Once you have the word-processing cap¬ 
sule, for example, your Gavilan can read documents that 
contain textual elements." 

Banning stresses that the operating system "puts the 
user in charge of what's going on. The human interface is 
the user's representative in the software world." 

The User Interface 

When you open the Gavilan by flipping up the display, 
it shows a view of a desktop. The desktop shows file 
drawers, file folders, or whatever documents you have 
open on your desk. Drawers contain folders and folders 
contain documents. The degree of indentation on the dis¬ 
play indicates what contains what. 

The desktop also shows symbols for various 
capabilities that you can invoke, such as an appointment 
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lie new NCI implementation of the 
-System. For IBM personal computers 
id compatibles. 

NCI now makes the UCSD p-System runli^ 

> 5, times faster on the IBM Personal Computer, 
iduding the new XT and RX models and 
ompatibles like Columbia, Compaq, Corona, 
olby, Dot, Hyperion and Victor 9000.This 
>eed is possible only with our new interpreter. 
Cl includes more features for your PC 
NCI offers a wide range of software and 
ardware support that lets you tailor the 
-System to your needs, including: 

HARD DISK SUPPORT compatible with most 
ard disk suppliers, including IBM Personal 
omputerXT, Davong, Corvus-Systems and 


Tallgrass Technologies. 

□ AUTOMATIC RAMdisk SUPPORT (up to 
512 K) stores files for much faster access. 

□ PRINT BUFFER (up to S4KJ eliminates 
printing bottlenecks. 

□ 8087 SUPTORT speeds numeric and graphics 
applications. 

□ GRAPHICS SUPPORT with much faster 
Turtlegraphics software or Tektronix emulation 
for business and scientific applications. 

n COMMUNICATIONS SUPPORT LIBRARY 
links computers across continents. 

□ NO CUSTOMER SERVICE-we're there 
when you need us to support the most reliable 
p-System ever develop^ for the IBM PC. 


ircle 278 on inquiry card. 
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For aR the advantages of the NCI version 
of the UCSD p“System call or write; 
Network Consultiiif Inc. 

Discovery Park, Suite 110-3700 Gilmore 
Burnaby B.C., CanadaV5G 4M1. (604) 430-3466 
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Photo 2: Tke Gavilan ^iesktop view summarizes the state of the system. Here the arrow is pointing to floppy-disk drive 1, and the 
command ''Open file drawer on floppy 1** is highlighted. When you tap the touch pad (not shown), the operating system opens the 
file drawer (a metaphor for the floppy disk) on the disk. 



Photo 3: After the file drawer is opened, the screen displays the three file folders in the drawer. Each folders name is preceded by a 
bar that indicates one level of nesting within the drawer, by a + sign that indicates the folder is closed, and by the symbol for a file 
folder. The -1- sign preceding the folder *'A-L Client File" is highlighted because the pointer is on it. If you touch the pad now, the 
operating system will open the file folder and change the H- sign to the open box that symbolizes an open folder. 



Photo 4; The A-L Client File is now open, and three files are shown inside it. Each of these three files is preceded by two bars, which 
indicate the level of nesting with the file drawer, and by the + sign that indicates a closed file. The operating system will open the At 
Jones file, now highlighted, if you tap the touch pad. 



Photo S: The Al Jones file is now open and the display shows its contents: an insurance folder and a folder of letters. The pointer is 
on the "Letter of 3 Aug. '82," which you can open by tapping the touch pad. 
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IS THIS LEVEL OF RELIABILITY 
REALLY NECESSARY? 

ACCUTRACK 




If you Ve ever lost data due to a 
faulty disk, you know how impor¬ 
tant reliability can be. 

That's why Accutrack disks are 
critically certified at 2-3 times the 
error threshold of your system. 

Why they're precision fabricated for 
higher signal quality longer life and 
less head wear. And why we take 
such extra steps as testing single- 
density mini disks at double-density 
levels. So you don't have to worry 
about the reliability of your media. 


Accutrack disks. OEMs have 
specified them for years. You can 
trust them for your data. Call toll- 
free (800 225-8715) for your nearest 
dealer. 



82 Calvary Street, Waltham, Mass. 02254 
Tei. (617) 699-0012; Telex 94-0179 
Outside Mass, call tdl free (BOO) 225-8715 
Offices & representatives worldwide 


Circle 118 on inquiry card. 


Dealers: Give your customers a 
choice—Accutrack's OEM perform¬ 
ance as well as your heavily adver¬ 
tised brand. We have the industry's 
only complete line of disks, cas¬ 
settes and mag cards, including 
virtually all special formats. 

If you want a quality line, small 
minimums, the ability to mix 
and match, private labeling, 
fast delivery and great price, call 
today. Find out how responsive a 
media supplier can be. 







Rugust 3> 1982 




Mr. ft'i. vTones 

Sands Insurance Company 

11343 iJiU-hire BWd:. Suite HE 

Los Ffr>yeles> Cfi 36043 


- 

-!5Si I 


Photo 6: Now the letter is open and j'ts is displayed. The pointer can be maneuvered for editing. You can get a list of 

editing commands by pressing the Menu area of the touch pad. 



Photo 7; A menu of commands has popped up over the letter, and the Zoom command is highlighted. The line above the menu 
always displays a brief description of the highlighted command. The Zoom command gives you a distant view of the document, 
which will be shown condensed. 



Photo 8; When the Zoom command is in effect, the pointer is replaced by a frame that encloses the part of the document that is 
displayed full-sized on the screen. This helps orient the user arid gives a preview of the appearance of the entire letter. 



Photo 9: The user has moved the frame to another section of the letter. When you tap the touch pad, the selected paragraphs will he 
displayed. 
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The QX-10. 

No ad can do it justice. 

Epson. 

There's an awful lot of computer hype these days. And we 
think it's time for a little old-fashioned honesty. 

So we're gping to give you a few solid reasons why — even if 
you look at nothing else — you should go to your dealer and 
take a close look at the new Epson QX-10. 

Anybody can use it. 

What makes the QX-10 the most remarkably usable computer 
to date is a unique software system called VALDOCS, cou¬ 
pled with a new keyboard design called HASCL VALDOCS 
reduces the time it takes to master the QX-10 from hours to 
minutes by displaying exactly what your options are, while 
the straightforward, detachable HASCI keyboard places all 
the most-used functions right in front of you, grouped logic¬ 
ally and labeled in plain English. 

You may never buy software again. 

VALDOCS may be all the software you'll ever need. Right out 
of the box it's a sophisticated word processor; an information 
indexer for easy access to files: anekctronic mail si/stem; a calcula¬ 


tor; einappmintment book and notepad; and a high resolution busi¬ 
ness graph drawing system. 

A little price tag. 

Mere words are not enough. To fully appreciate the powers of 
this machine, you must experience it for yourself. So visit 
your dealer and see what it can do. And if that doesn't sell 

you, the comfortable price 
tag will. It sells for under 
S3000. And that's no hype. 


EPSON 

EPSON AMERICA, INC. 

COMPUTER PRODUCTS DIVISION 
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Call (800) 421-5426 for the Epson dealer in your area. 
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I enclose^ for you b copy oP OL4r “ProdLict Surrimary** and some 

background inPorrnation on portabUe personal compiiters ibBi you hJiXl 
Find oP interesl The creative strategies analysis is particularly 
mterestin 9 > and tte overuieui pr ese^it j. some interesting application ideas. 

I would also like to conFirm that I plan to spend I in 

Los Angeles with you in order to call on Sands Irtsurance Company. There is b 


Photo 10: Here are the new paragraphs. Note the use of bold and italic characters. (The camera angle obscures the last line of the 
eight-line display.) 



Photo lit By pressing the View area of the touch pad, you can return to the desktop. The ^^es^c^0p noxi? shows that the file drawer 
and the letter of August 3 are open. When you return to the letter, youll return to where you were when you pressed the Vie-uj area of 
the touch pad. 



Photo 12: Youre ready to create a new file folder. The vertical bar after *']oe Baker ' indicates an insertion point. If you create a file 
folder now, it’ll he inserted between *'Joe Baker' and '^Reggie Davis.*' 



Photo 13: // you're unsure about how to use a command you can always press Help. The Flip command at the lower left of the Help 
area can be selected to toggle the display between the help menu and the work area about which help is sought. 
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" What if 



I want it faster ? ” 


Now you can speed up your 
VisiCalc® (and almost everything 
else your Apple® II does) with the 
Accelerator II. Just plug in one 
board, and watch your models re¬ 
calculate in less than a third of the 
usual time! Data bases, Applesoft, 
Pascal, etc, (even Apple invaders) 
run about 3.6 times faster with the 
Accelerator II. 



The Accelerator II is designed for 
the Apple II and II Plus. The Accler- 
ator HE will be available soon for the 
Apple ME. The Accelerator boards 
are based on a fast 6502 processor 
with its own memory and built-in, 
high speed Language Card. The 
fast 6502 runs in parallel with the 
Apple’s standard 6502. It’s like put¬ 
ting an extra, faster Apple inside 
your original Apple, 

For even more VisiCalc power, 
add a Saturn RAM Board and the 
VC-Expand software to get more 
memory, FAST SAVE/FAST LOAD, 
and VARIABLE COLUMN WIDTH. 

See your local computer dealer or 
contact Saturn Systems for more 


details. In Europe, contact Pete and 
Pam Computers, New Hall Hey 
Road, Lancashire, UK; Telephone 
706-227-011, Telex 635740 PET 
PAMG 

VislCatc is a registered b-ademark of VisiCorp- Apple is a 
regisEered irademark of Apple Gompuler, toe. 

The VisiCalc expansioo software (VC-Expand. ate.) is wni- 
ten for Salum by Micro SolutionB, Inc, 


SffSlS'iKS 

P.O. Box 8050 
3990 Varsity Drive 
Ann Arbor, Ml 48107 
1 (313) 973-8422 
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Photo 14: The Gavilan's help text for the Create command. 



Photo 15; By pressing the Cancel area on the touch pad, you can return from the Help display to the desktop. The Create command 
is still active and you have a choice of creating a new file folder or document. The pointer is on file folder, and by tapping the touch 
pad, you can create a new folder. 


calendar, different kinds of communication methods, the 
ability to switch over to video display from the LCD 
display, and so on. From anywhere in the system, you 
can always get back to the desktop by pressing the View 
button on the touch panel (see photo 1 on page 80). 

The touch panel has nine labeled areas. In addition to 
the View area, there are Help, Select, Extend, Menu, 
Scroll, Scroll Again, Scroll Back, and Cancel. 

The tenth and central area of the touch panel lets you 
control the pointer, or cursor, by moving your fingertip 
across the touch panel in the desired direction. The move¬ 
ment of the pointer is independent of where you put your 
finger down in this central area of the touch panel; the 
pointer follows the direction of your finger's motion. As 
you move the pointer over the symbol for an action, that 
symbol is highlighted. Then you invoke the action by 
tapping the touch pad. 

You select an object for the action by moving the 
pointer over a character and then tapping the Select area 
with your fingertip. The character is highlighted to show 
that you can now work on it. To select a whole word, tap 
twice. Three taps select a sentence, four a paragraph. 
Another way to select larger units of data is to tap once to 
highlight the first character, then tap the Extend area of 
the touch panel, then move the pointer to the other end of 
the desired data and tap the Select area again. To insert 
something new, you move the cursor between two char¬ 
acters, and a vertical insertion bar appears. Then you 
type in the new information. 

To get a list of your choices, you tap Menu. If you need 


assistance, you tap the Help area; the feedback depends 
on the context. The help information tries to answer the 
four most likely questions: What just happened? Where 
am 17 What am I looking at? What can I do next? 

While the Help command is in effect, an area at the 
lower left of the LCD shows the word 'Tlip/' If you move 
the pointer onto that word and tap the touch panel, you 
can flip back and forth from help text to the data that you 
were trying to work on. Because Flip remains high¬ 
lighted, you have to tap only once to toggle from help 
text to data. 

The Scroll, Scroll Back, and Scroll Again areas of the 
touch panel move your view to different areas of the 
data. The Cancel command terminates Help, Select, 
Menu, and so on. 

Touching the Menu area of the panel always brings the 
standard menu. This contains 10 fundamental commands 
arranged on the display in 2 columns: 


Delete 

Find 

Props 

Move 

Open 

Create 

Copy 

Zoom 

Undo 

Print 


Props, or "properties," lets you change the display output 
from LCD to video, or, in word processing, the para¬ 
graph formatting, or, in the spreadsheet, the column 
widths. Delete, as its name implies, deletes what has been 
selected. Similarly, Undo nullifies your last action and is 
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'"More documentation? 
Go to a book store " 


“Training? Call a ^ 

computer school/" 




“Technical support? 
Call the publisher. 


ft 


Interested in dBASE ir or 1-2-3 ? 
Beware The Dreaded Finger Pointers! 


Sound familiar? Does your 
dealer turn into a “finger 
pointer” when you need help? 

At Software Banc we offer a 
complete system that doesn’t 
stop when your software is 
delivered. 


Careful Product Selection 


Do you get bewildered by 
the endless lists of soft¬ 
ware you find in most ads? 

Let us be your quality control 
department. 

We only sell the best pro¬ 
grams on the market. After a 
thorough evaluation we chose 
dBASE M™ for data process¬ 
ing, and 1-2-3™ for financial 
management, 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 


I^pert Technical Support 


When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Just call us at C617) 
641-1235 for all the free 
support you need. 


Free dBASE ir User's Guide 


Order dBASE H™ from us, and 
you’ll receive a free copy of 
ourdBASEII™ User’sGuide. 
You can also buy the User's 
Guide first for only $29, and 
then receive a full credit when 
you buydBASEII.™ 

French Translation 
La Commande Electronique 
5 Villa Des Entrepreneurs 
75015 Paris, France 
Japanese Translation 
JSElnTI 

9F Toyo Bldg. 6-12-20 Jingmae 
Shibuya-ku Tokyo, Japan 150 


Free 1-2-3 ” Utility 


1-2-3 TRANS is a menu 
driven program that will 
quickly and easily transfer 
files from dBASE 11™ to 
1-2-3™ and back again. 
Free with 1-2-3™ purchase! 


1-2-3™ & dBASE ir Classes 


Want more in-depth informa¬ 
tion about dBASE II™ or 1-2-3™? 
Attend a SoftwareBanc semi¬ 
nar near you. Each session runs 
from 9 to 5, and costs $175. 


Los Angeles 
July 18^22 
Washington f D.C. 
Aug. 29“$ept. 2 


Anchorage 
August 11-12 
New York City 
September 19-23 


Prices You Can Afford 


11-2-3” ..Call for price* 

td BAS Ell™..$479 

tABSTAT™..$379 

dBASE II™ User's Guide.$29 

DBPIus™...$95 

dGRAPH'“ .$199 

dUTIL™.$69 

dNAMES™.$109 

QUICKCODE™. $199 

TEXTRA”.$70* 


‘Only available for IBM PC with MS-DOS, 
t No-risk 60 day money back guarantee 


Free Catalog 


If you want to learn more about 
SoftwareBanc, call or write for our 
free product catalog. 


ESISMSMSt 


661 Massachusetts Avenue 


Arlington, Mass. 02174 


To order call: (800)451-2502 
{617)641-1241 in Mass. 


For technical support call: 

(617) 641-1235 

™ ManiifactureLs trademark 
Payment may be made by; MasterCard, Visa, check, 
C.O.D,, money order. Mass, residents please add 
5% sa les tax. Add $ 5.00 far shi pping and ha nd lirig. 




V 

1 

1 

( 

-- ^..... — —., 

SoftwareBanc 

Order Toll Free 

1-800-451-2502 

(616414241 m Mass. 

) 

f 
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actually implemented in the file system, which is returned 
to a previous state* 

Zoom makes the information on the display appear 
farther away. In combination with the Scroll command 
on the touch panel, Zoom lets you maneuver rapidly 
around a large document. 

Create lets you generate a paragraph, document, 
spreadsheet, section heading, chapter of a document, 
form for data entry, or cell in a spreadsheet, 

A sequence using Create might go like this* You select 
Create and are given the options—files, folders, spread¬ 
sheets, section headings, chapters, forms, or cells. If you 
select file folder, you are taken to the desktop, where you 
are asked to type in the name of the file alongside a newly 
displayed folder symbol. Then you go back to the Create 
menu, where you select document. That takes you back 
to the desktop, where you enter the name of the docu¬ 
ment. You open the document by selecting it and tapping 
the touch panel or by pressing the Menu area of the touch 
panel and using the Open command. You then produce 
the document, creating whatever kinds of elements you 
need. 

From the standard menu, you can go to another menu 
more specific to the context. What defines the context is 
not the application program you're using, but the kind of 
data you selected in the document. This interpretation 
occurs because each document can include spreadsheets 
and word processing and other kinds of elements. 

The menu's Move and Copy commands, as their names 



This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more. 


$50.00 At your Computer Store or direct from 

Visa Mastercard 

Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 
(601) 843-2988 



IfMfii'Tifl fiiP^' 

1 ' 
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suggest, move or copy information both within the same 
document and from one document to another. You first 
select the data to copy or move. If the desired destination 
is in a different document, you press the View area of the 
touch panel, which takes you to the desktop. There you 
can select any document or program and go look at a 
document, then get the standard menu and select Move 
or Copy to transfer the selected block of data. There is no 
formal procedure for moving data from one application 
to another because the documents consist of data 
elements. Thus, as long as your capsules contain the right 
element manager, you can use different types of elements 
in any application. 

The files on the desktop display are preceded by either 
a plus symbol, which indicates the file is closed, or an 
open box, which indicates the file is open. You change the 
files by moving the pointer over one of those two sym¬ 
bols and tapping the touch panel. Once you've opened 
the file, you can examine it. The Zoom command gives 
you a "map" of the whole document. 

Then the Scroll commands let you find a particular 
area of the document. Pressing the Scroll area of the 
touch panel causes a frame to appear on the screen, 
which represents a window. You can then move the 
frame over the part of the document that you want to see 
next by moving your finger on the touch pad. When the 
frame surrounds the data you want to see next, you tap 
the pad and that selected area displays at closer range. 

Once you've used a Scroll operation, you can repeat it 
or reverse it by pressing the Scroll Again and Scroll Back 
areas of the touch panel. Find lets you search for a string* 
Print is self-explanatory* 

Gavilan Applications Software 

Gavilan is developing its own word processor, spread¬ 
sheet, "portable secretary," communications and mail 
system, and forms control software. (As of March, the 
word processor was in an advanced stage of development 
and the other applications were in earlier stages,) 

The word processor includes global search and replace, 
the Move and Copy commands described earlier, and 
will support multiple fonts and page and paragraph for¬ 
matting* The spreadsheet will handle the usual financial 
calculations in the familiar format. The portable 
secretary will provide a "to do" list, appointment 
scheduling, a "tickler" reminder fUe, time recording, ex¬ 
pense reporting, travel routes and schedules as well as 
reports of calls and other activities. The communications 
software will provide access to databases, company com¬ 
puters, and electronic mail. The forms system will permit 
designing forms in which some fields are prompts, some 
are for data entry, and others result from calculations 
done on data-entry fields. 

Languages and Development System 

Gavilan plans to sell BASIC and Pascal to run under 
MS-DOS. The company will also sell a development sys¬ 
tem that permits outside programmers to develop appli¬ 
cations software in the UCSD Pascal p-System* The re- 
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TIMEX MAKES THE 
COMPUTER, 

BUT WE MAKE rr TICK. 

If you own a TS-1000 or ZX-81 computer and want to bring out the power within it, you'll want Memotech. From easier input to high 

quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral _J 

comes in a black anodized aluminum case and is designed to fit together in "piggy back" fashion enabling you 

to continue to add on and still keep an integrated system look. 
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MEMOPAK RAM All Memopak RAMs are directly addressable^ user transparent, are neither switched nor 
paged and no additional power supply is required. You can also choose the Memopak RAM which is just 
ri^t for your needs. From economy to power. 16 k RAM The Memopak l6K EM is the most 
economical way to add memory to your TS-1000. it is fully compatible with the Timex or Memotech 16 k 
RAM s to provide you with up to 32K of RAM. ITie 16 k RAM also offers additional add-on capabilities 
through its "piggy back" connection. 32K MM The 322K Memopak enables you to execute 
sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex's or 
Memotech’s 16K RAMs to give you a full 48K of RAM, 64K RAM The 64K Memopak is powerful 
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It 
accepts such BASIC commands as 10 DIM A (9000). MEMOCALC Memocalc, our spreadsheet analysis 
software, enables TS-lOOf) users to perform complex number crunching routines with ease. With 
the 64 k ram a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified. 

Quick revisions can be achieved by entering new data to your formula, 

MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality 
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered 
interface which is housed in a standard Memopak case and plugs directly Into the back of the 

TS-1000 or other Meraopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with 
up to 192 by 248 pixel resolution, enables display of high resolution "arcade game" style graphics 
through its resident 2K EPROM, programmed with a full range of graphics subroutine. 
CENTRONICS PARALLEL AND RS232 DNTEREACES 
Memotech's Interface enable your 'FS-IOOO to use a wide range of 
compatible printers. The reident software in the units give the 
complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilitie and 
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals. 

SEIKOSHA GP lOOA PRINTER The Seikosha GP lOOA uses a 5x7 dot matrix printing format with 
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a 
maximum width of 80 characters. The printer uses standard fanfold paper up to 
9“l/2 inches wide. The GP lOOA is offered as a package including cable and 

interface. Other printer packages are also 
available through Memotech. 

ORDER AT NO RISK. All Memotech 
products carry our 10 day money back 
guarantee. If youTe not completely 
satisfied, return it within ten days and we 
will give you a full refund. And every 
Memotech product comes with a six 
month warranty Should anything be 

defective with your Memotech product, return it to us and we will repair or replace 
it free of charge. Dealer inquiries welcome, Tb order any Memotech product use 
the order coupon or call our toll-free number 800 / 662 - 0949 . 

IVlOOO is i nsQtered Irademark of TlJiieK Gorp. 





CORPORATION 


7550 VPest Vale Avenue, Denver, Colorado 80227, 303/986-1516, TWX 910-320-2917 
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suiting programs will be able to take advantage of the 
standard Gavilan user-interface software and interpreter. 

The development system will consist of the UCSD 
p-System, a "capsule builder," and a "message builder/' 
The capsule builder takes Pascal code and organizes it in 
such a way that it can work with the Gavilan userTnter- 
face software and data-structuring software. The pro¬ 
gram can then be loaded into one of the RAM capsules 
that plug into the four slots at the left rear of the machine. 
Another development tool called the "message builder" 
receives all of the program-message text that will be used 
to interact with the user, from the level of individual 
words in menus up to paragraphs of help information. 
The message builder compacts the messages by compress¬ 
ing individual characters and by assigning unique codes 
to commonly occurring phrases. 

Market Impact 

Successful and timely completion of the Gavilan pro¬ 
ject may influence several important trends in microcom¬ 
puting. The use of the touch panel as a pointing device 
may challenge the popularity of the mouse as a nonkey¬ 
board input device, A successful touch panel requires 
sophisticated algorithms to interpret the movements of 
the user's fingertip across the panel. In March, Gavilan 
had two different algorithms working, the more recent 
one much more efficient than its predecessor. Once the 
algorithm is perfected to give the on-screen pointer in¬ 
stantaneous and extremely precise response, the touch 


panel would seem to be a more natural pointing device 
than the mouse. People are accustomed to pointing with 
the fingertip, not the pahn. 

More important, the Gavilan mobile computer pro¬ 
mises to set new industry standards not only for truly 
portable computers, but also for integration of applica¬ 
tions software. The use of elements and element 
managers may achieve such a high degree of integration 
as to make the traditional concept of applications pro¬ 
grams obsolete. 

Beta-test deliveries of the MS-DOS version of the 
Gavilan start this month. The proprietary operating sys¬ 
tem and applications software begin alpha tests at 
Gavilan in August and beta tests by selected outside users 
in September, In early March, the Gavilan user interface 
appeared almost complete, the word processor included 
everything but printing and pagination, and the spread¬ 
sheet and other applications were in earlier stages of 
development. 

Portables as useful and light as the Gavilan will prob¬ 
ably lead even more people to use computers in their 
offices. One reason not to buy a desktop computer today 
is that you must work with paper while traveling; when 
you return to the office, you have to type your handwrit¬ 
ten notes into the computer. That is precisely the kind of 
duplication of effort that computers should eliminate, 
and the Gavilan portable computer is doing just that 
while simultaneously moving the whole industry for¬ 
ward. ■ 


JUST SAY THE PASSWORD 

TO GET 1200 BAUD, 

PROGRAMMABLE AUTO DIAL, FOR $449* 


• 300/1200 Baud 

• Auto Dial, 

with Telpac software available 

• Full or Half Duplex 

• Audio Phone Line Monitor 

• TWo-Year Limited Warranty 

PASSWORD is the new U5R friendly modem, 
designed for use with any small computer on 
the market today. We have compressed into 
its miniature case every operating feature 
for unattended high speed telecomputing. 
With auto dlal/answer and auto mode/ 
speed select there is little to do but turn it 
on. So compact it mounts on the computer 
with VelcroTri; when you carry your computer 
you can pocket your Password. So brilliantly 
conceived it achieves all this with just 12 
tiny integrated circuits (a presage of long 
trouble-free service). If your distributor 
doesnT know the Password yet, write or call 
for complete specifications. 

•Suggested Ust [orFassword complete with power, 
phone. RS232 interface cables. Telpac software 
optionai extra. $79. 

U.5. ROBOTICS INC.™ 

1123 WEST WASHINGTON 
CHICAGO, ILLINOIS 60607 
C312) 733-0497 
Circle 397 on Inquiry card. 











Like the craftsman’s seal on a fine 
work of art, Whitesmiths' Authori¬ 
zation Seal is more tlian just a 
means of identification. It repre¬ 
sents the pride in workmanship, 
sense of tradition, and commit- 
ment to value on which we have 
always prided ourselves. 

At Whitesmiths, we Ve estab¬ 
lished a tradition of producing 
some of the industry's most inno¬ 
vative and dependable software. 
Our C and Pascal compilers 
and cross compilers run in over 
30 environments on DEC, Intel, 
Motorola and Zilog computers. 
Idris, our highly portable 


operating system, is compatible 
with UNK and runs on all tliose 
vendors' machines too. And our 
full line of Software A La Carte 
items-from assemblers to special 
purpose tools-permits our cus¬ 
tomers to pick and choose what 
they need to tailor our products 
for unusual requirements. 

The Authorization Seal is one 
more way we can take pride in 
our products. Once affixed to the 
machinery on which 
the software is to run, 
tlie Authorization 
Seal verifies, at a glance, 
ovmership, product 


code, and the software 
copyright-all of which reduce 
order turnaround time and 
upfront expenses for both 
OEMs and end-users. No con¬ 
tracts to sign, no documents to 
readjust good software, plain 
and simple. 

The Whitesmiths, Ltd. Authori¬ 
zation Seal. It's one more way that 
we're committed to becoming a 
software tradition in your time. 


Contact Whitesmiths, Ltd., 
97 Lowell Road, Concord, 
MA 01742, (617) 369^8499 
TLX 951708 software cncm. 



Whitesmiths, Ltd. 

Software Craftsmen 


ITNI'X is a iradCEnark of Bdl Labor-JLiPi^iH, 1 DRIS ti a Lrail^mark tjf V3iiLi:siitl iha, iid. 
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Thanks to Smartcom 11 companion 
software, telecomputing is a 
^?*"breeze.You’ll be creating files 
and sending data in no time. 


Need important infoimation ftom t 
^'^ain office...today? Get it quids 
^ efficiently, accurately. Ftom th( 
computer to yours. 


^Pm^ommunications. One- 
jj ^U Lllation. Smartmodem - ~ 
iDB and Smartcom II sSltwam-'^ 
^aift4>le now. iit*~ <—' 



Your computer’s telephone. 
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Hayes is still leading the way with 
new telecomputing products. And 
now combining every bit of sophisti¬ 
cated technology into one communi¬ 
cations package for your IBM* PC. 
Smartmodem 1200B and Smartcom 
IF“ software. Everything you need. 
And more. 

Whether you’re receiving updates 
ftrom the field, placing orders with 
suppliers a thousand miles away, or 
taking advantage of the diverse re¬ 
sources offered by networks and infor¬ 
mation services. Let Hayes provide 
the communications link. With our 
popular 1200 bps Smartmodem. Now 
available as a convenient plug-in 
board for the IBM PC. And packaged 
with our own communications software, 

Smartmodem 1200E Your com¬ 
puter's telephone. That's really what 
it is. A telephone that allows your 
computer to communicate over ordi¬ 
nary phone lines at up to 1200 bits per 



second, For speedy, economical trans¬ 
mission of data to any Bell 212A or Bell 
103 type modem. And it’s the one 
peripheral that vastly expands the use¬ 
fulness of your computet 
Our single board Smartmodem 1200B 
can be installed by your computer 
dealer in minutes. It connects direcdy 
to your phone jack, operating with 
rotary dial, Tbuch-Tone** and key-set 
systems. Smartmodem 1200B will dial, 
answer and disconnect all of your 
calls automatically. It will even redial 
your last number upon command 
Smartmodem 1200B 
also features an auto¬ 
matic speed selector 
that detects incoming 
transmission speeds. Along with 
saeen displays to show you its current 
operating status. And, unlike some 



i commana. cusK, simura 
And when 
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1200 baud modems, Smartmodem 
1200B operates at full or half duplex, 
for compatibility with most time¬ 
sharing systems. 

For those who enjoy designing their 
own programs, Smartmodem 1200B is 
controllable using any programming 
language. But none of that is necessary. 
Thanks to Smartcom II, The commu¬ 
nications program designed by Hayes, 
specifically for Smartmodem! 

Smaitconi II companion software. 
Maximizes Smartmodem's capabili¬ 
ties, Minimizes your effort. The first 
time out, you’ll be aeating messages, 
sending, printing and storing them to 
disk. Simultaneously. 

And when you’re on ffie receiving 
end. your IBM PC 
do all the work, com¬ 
pletely unattended! 

But that’s just part of Smartcom II's 
innovative story. For instance, before 
you communicate with another system. 










nagine. Tour computer can receive* 
rint and store data, concunently* 
Without your even 
eing there! 


A complete plug-in communications 
package for the IBM PC. 


Smartmodem 1200B. (Includes 
telq)hone cable.) 


DU need to "'set up" your computer to 
latch the way the remote system 
ansmits data. With Smartcom II, you 
|lo this only once. After that, para- 
leters are stored in a direaory on 
bmartcom II. Calling or answering a 
lystem listed in the directory requires 
St a few quick keystrokes. 

Tbu can store lengthy log-on sequences 
le same way. Press one key, and 
tmartcom II automatically connects 
rou to a utility or information service* 
And if you need it, there's always 
Ihelp!' One of several special functions 
|ssigned to your IBM function keys, this 
eature explains prompts, messages, etc. 

I make communicating even easier 
Smartcom II also provides a directory^^ 
y the files stored on your disk. Letting * 
DU aeate, display, list, name, re-name 
\r erase any file ri^t from the screen, 
j Like all our prooucts, Smartcom II 
|nd Smartmodem 1200B are backed 
' excellent documentation, a limited 
D-year warranty, and full support. 
Irom us to your dealer to you. 

1 So. see your dealer today. Link up to 
le exciting world of telecomputing. 

/ith Hayes complete plug-in commu- 
lications package for your IBM PC. 

1 Hayes Microcomputer Products, 
ac*, 5923 Peachtree Industrial Blvd., 
loraoss. Georgia 30092.404/449'B791. 


nartcom II is a registered trademark djf Hayes Miaocomputer 
oducts, Inc. 

IbM is a registered trademark of Intemational Business 
machines Cotp. 

ItM of American lelephone and Telefflaph. 

Haves Microcomputer Products. Tuc. 

lid only in the USA. Circle 168 On inquiry card. 


Smartcom II cormnurucations 
software. 


Smartcom 11“ 




Bequiies an IBM PC with mini- 
mum bytes of memory: 

IBM DOS 1.10 or 1.00: one disk 
drive: and SOcoIumn display. No 
serial card or separate power 
source is needed, 






Digital's Professional 300 Series 

A Minicomputer Goes Micro 



Photo 1; The Professional 300 Series includes both the Model 325 and the Model 350, the onfy differences being the number ofavaiT 
able slots and the option of a Winchester hard disk. 


Microcomputer architecture must 
complement the work habits of the 
people who use computers as tools. 
Most managers and office workers 
perform various tasks in a given day 
and often switch quickly from one to 
another. People who work as part of 
a team spend a considerable amount 
of time communicating with one 
another. Digital Equipment Corpora¬ 
tion designers took these factors into 
account in creating the Professional 
300 Series, They decided that new 
machines must be able to perform 
several tasks at once, apply the same 
user interface to each task, com- 
municate efficiently, and, as an added 
bonus, use the same software as 
DigitaPs popular minicomputers. 

The Professional 300 Series consists 


Wesley Melling 
Professional Product Manager. 
Digital Equipment Corporation 
4 Mount Royal Ave. 
Marlboro, MA 01752 


of two models that differ only in 
storage capability and slot space. The 
325 has one dual floppy-disk drive 
and three option slots and can be 
upgraded to a 350 model, which has 
an optional Winchester hard disk and 
three additional slots. 

These personal computers are real¬ 
ly desktop-sized versions of the 
PDP- 11 , one of DigitaPs popular 
minicomputers. Both models share 
the PDP -11 instruction set and mem¬ 
ory management and provide the user 
with about 90 percent of the through¬ 


put of a PDP-11/24. Both have an 
operating system based on Digital's 
RSX-llM +. For the user, this means 
that software applications developed 
for more than 500,000 installed 
PDP *11 and VAX systems are candi¬ 
dates for easy migration to a desktop 
personal computer. 

Three major components—the sys¬ 
tem unit, the monitor, and the key¬ 
board—comprise the Professional 
300 system (see photo 1 ), The system 
unit contains the processor, memory 
options, power supply, and mass 
storage in a case that measures 23 V 4 
by 14% by 6Vz inches. The main logic 
module contains the F -11 central pro¬ 
cessing unit, a chip set equivalent to a 
PDP-11/23-Plus (see photo 2 ). Its in¬ 
struction set includes 87 instructions 
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and eight addressing modes of either 
16-bit words or 8-bit bytes. Although 
the system works with 16-bit ad¬ 
dresses, providing for 64K bytes of 
logical address space, the Memory 
Management Unit (MMU) constructs 
22 -bit addresses that allow up to 4 
megabytes of RAM (random-access 
read/write memory). 

Two memory modules totaling 
256K bytes of RAM connect to the 
main system logic module with 40-pin 
connectors without occupying an op¬ 
tion slot (see photo 3). The standard 
configuration also includes 16K bytes 
of ROM (read-only memory) and 
32K bytes of RAM for bit-map con¬ 
trol. Options requiring extra memory 
include the necessary additional 
RAM on the option module. A non¬ 
volatile clock and RAM use a 
rechargeable nickel cadmium battery 
to maintain the time and date even 
when the system power is turned off . 
Each Professional System also in¬ 
cludes a unique 47-bit identification 
ROM that is readable from software 
and can be used for either system 
verification or as part of a piracy- 
protection scheme. 

A 208-watt power supply that 
comes with an integral fan handles a 
Professional 350 equipped with all 
available options. The disk-drive 
units are easily accessible from the 
front of the chassis. Both Professional 
Series systems come with an RX50 
dual-disk subsystem that is capable of 
storing up to 0OOK bytes of formatted 
data in fixed-length blocks on two 
5 Vi-inch floppy disks. This sub¬ 
system includes a separate single- 
board controller module and exten¬ 
sive internal self-testing and 
diagnostic firmware. An optional 
5 -megabyte Winchester disk is 
available for the 350 model. The 350's 
module cage contains six slots for the 
addition of peripherals. In the stan¬ 
dard configuration, one slot is oc¬ 
cupied by the floppy-disk controller 
and another is taken by the video 
controller. The back panel of the 
system unit enclosure has connectors 
for a serial printer port, the video 
monitor port, an RS-232C/423A 
serial-communications port, AC 
power, the telephone-management 
interface, and a 16-pin Ethernet plug. 



Photo 2: The F-IJ chip set provides users with the power of a minicomputer in a 
microprocessor-based desktop computer. 



Photo 3; By using daughter boards for additional memory, the designers were able to 
avoid occupying an expansion slot. 
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Main/Frames 


Main/Frames 

. from 

$200 


• 30 Models of Enclosures 

• Assembled and tesfed 

• Ouosi-OoQx Motherboards 

• Power Supply 

■ Card cage and guides 

• Fon, line, cord, fuse, power 
& reset switches 


8 Floppy Maln^Frame 

$482 


Phose/80 Desk + Mainframe 

Write or call for our 
brochure which includes our 
application note: 
"Building Computers — 

A Recipe” 

INfEGI^ND 

8620 Roos eve 11 A ve. • V r so I i a C A 93291 
209-651-1203 

We accept BonkAmericord/Visa 
and MasterCharge 


TllEPHOME 
VqiCe UNIT 



Figure li A block diagram of the Professional 350 system. 


The Professional's designers as¬ 
sumed that managers and office 
workers rarely work alone. Instead, 
they spend their time communicating 
with others and accessing data from 
larger computers, activities that re¬ 
quire powerful and concurrent com¬ 
munications facilities. The standard 
communications port on the Profes¬ 
sional handles asynchronous or syn¬ 
chronous communications. By using 
available software, the system 
manages VT102, VT125, 3276 BSC, 
3276 SNA, and 3780 communica¬ 
tions. Other communications facil¬ 
ities are available as options. A real¬ 
time interface module provides an 
IEEE-488 bus interface, two EIA RS- 
232C<ompatible asynchronous ports 
that are programmable from 50 to 
9600 bps, and a 24-bit bidirectional 
parallel port. An Ethernet connection 
is also provided at the rear of the 
system unit, although currently that 
connection is supported by neither an 
option card nor software. 

A 12-inch monochrome monitor 
and a 13-inch color monitor are 
available for the Professional Series. 
The standard monochrome video 
controller provides full bit-mapped 
graphics with 32K bytes of memory 
on the board, supporting a 960 by 240 
pixel (picture element) display. An 


extended bit-mapped option provides 
memory for two additional bit planes 
as well as RGB (red-green-blue) con¬ 
trol for the color monitor. Both 
monitors are designed to be as small 
as possible to keep the computer 
system's footprint—the size of the 
surface it occupies—as unobtrusive as 
possible. 

The keyboard was designed to 
meet three major criteria: it must con¬ 
form to international standards, ac¬ 
commodate Digital's multinational 
character set, and provide user-de¬ 
fined function keys. Using these cri¬ 
teria and basing their work on 
ergonomic studies, the designers pro¬ 
vided 105 keys and separated them 
into four logical groups* A main typ¬ 
ing array of 57 keys conforms to the 
international touch-typist layout. Im¬ 
mediately to the right of the main 
keyboard are the editing pad and the 
cursor-control keys. The most com¬ 
monly used editing keys—Find, In¬ 
sert, Remove, Select, Next Screen, 
and Last Screen—are located just to 
the right of the main array. The cur¬ 
sor controls are arranged in an in¬ 
verted T, the most efficient configura¬ 
tion for touch-typists. To the right of 
the cursor controls is an 18-key 
numeric pad that makes it possible to 
enter large amounts of numeric data 
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Photo 4: The use of graphic error messages is another example of the designers' goal of 
reducing the confusion and complexity often associated with computers. 


quickly. The pad layout is compatible 
with all existing software dependent 
on Digital's VTlOO keypad arrange¬ 
ment, Across the top of the keyboard 
is a row of 20 function keys. Applica¬ 
tions programmers can program all 
but four of these keys. Digitars 
designers also provided a special win¬ 
dowed area at the top of the key¬ 
board for key labels. Digital did ex¬ 
tensive tests with computer novices to 
help ensure that the functions of the 
keys are obvious from their labels. 

User Interface 

Digital made a concerted effort on 
the design of the user interface for this 
family of personal computers. In all 
aspects, from installation and 
maintenance features to the operating 
system, the designers anticipated pro¬ 
spective users' habits and needs, A 
novice user can install the hardware, 
the operating system, and application 
software and do minor maintenance 
without technical help. The system 
components assemble quickly. For 
example, you simply connect the 
keyboard to the monitor with a cable, 
connect the monitor to the system 
unit in the same way, plug the power 
cord on the system unit, insert the 
Winchester disk, plug into an AC 
power outlet, and hit the switch. The 
option cards were designed with zero- 
insertion-force connectors and install 
on a system bus designed to eliminate 
the need for switches and jumpers. 

The Professional's CTI system bus 


has many notable features. Like the 
older LSI-11 bus, the Professional's 
system bus has 22-bit addressing and 
multiplexes addresses and data by 
combining 16-bit data signals with 
the 22-bit address signals on 22 signal 
lines. Each option module installed 
on the bus generates two different 
hardware-interrupt signals with an 
associated register indicating the 
memory location of the interrupt- 
handling routine associated with this 
signal. The design of the interrupt¬ 
handling hardware makes the inter¬ 
rupt priority independent of the slot 
position. 

When the user installs a module, an 
option-present signal alerts the main 
system logic module. Because each 
option contains identification infor¬ 
mation in ROM, the system easily 
locates and identifies all installed op¬ 
tions. Each bus slot has a fixed 
address, and an option card assumes 
the address of the slot it occupies. 
And except for the hard disk and the 
floppy-disk controllers, any option 
card works in any slot. 

The installation of the operating 
system is equally simple, A series of 
copies from floppy disk to hard disk 
with software prompts guide the 
way. Application programs use a 
similarly simple procedure under con¬ 
trol of an automatic installation utili¬ 
ty. The Professional 350 also offers 
diagnostics both in ROM and on disk 
that run every time the system boots. 
The diagnostics for the main system 


logic run first and are followed by a 
segment that detects which options 
are installed. Then diagnostics on 
each module transfer to RAM to be 
run by the central processing unit. 
Error messages take advantage of the 
machine's bit-mapped graphics by 
drawing a picture of the system and 
highlighting the failing component in 
reverse video (see photo 4). All the 
system's modules can be replaced and 
can be removed either with fingers or 
a ballpoint pen. These features reflect 
Digital's belief that a user who has to 
call a technician soon becomes con¬ 
vinced that the computer is complex 
and difficult to use. 

Software Availability 

Digital's design goals are further 
evident in the company's three- 
pronged software effort: the Profes¬ 
sional Operating System (P/OS), the 
Professional Developer's Toolkit, and 
third-party application programs. 

The operating system is derived 
from Digital's RSX-llM +, an event- 
driven multitasking software system. 
The design team regarded multitask¬ 
ing capabilities as mandatory. As the 
personal computer becomes an in¬ 
tegral part of the professional's work¬ 
ing patterns, the designers reasoned, 
the machine must function in the 
same manner as its user, which means 
working at multiple tasks. 

Throughout the design process, the 
goal of a consistent user interface was 
cardinal. Today, some operating sys¬ 
tems force users to have as many dif¬ 
ferent interfaces as they have applica¬ 
tion packages. Digital believed that a 
continual proliferation of interfaces 
would impose a major constraint on 
the perceived usefulness of personal 
computers. P/OS removes that con¬ 
straint by making it simple for pro¬ 
grammers to work with a consistent 
user interface that controls every ap¬ 
plication on the system. The com¬ 
bination of multitasking, the user in¬ 
terface, and published standards, 
tools, and guides for application is a 
design that responds to the needs of 
the Professional's market. 

In the initial release of the operat¬ 
ing system, a single menu-tree struc¬ 
ture, help-message handler, error- 
message handler, and a common file 
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Figure 2: The JeJephone Managernent System incorporates voice and data communica¬ 
tion through telephone connections. 


Application 

Product; Company 

Word processing 

Prose, Prose Plus; Digital Equipment 

Calendar/tickler 

Executive Desk Set; Cortex 

Spreadsheet 

Advanced Visicaic; Visicorp 

Graph 

VisiploWisitrend; Visicorp. Corgraph; Cortex 

Decision support 

MAPS; Ross Systems 

Project management 

micro/MAPPS; Structural Programming Inc. 

Data management 

Visifile; Visicorp. NPL; Desktop Software 

Statistics 

SPSS: SPSS Inc. 

Table 1: Professional Series users have access to these application software 
packages, which incorporate the consistent user interface. 


structure characterize the user inter¬ 
face. While the hardware architecture 
makes it possible to take advantage of 
windowing and various cursor-posi¬ 
tioning schemes such as mice or bit 
pads, the software design team felt 
that the first priority should be estab¬ 
lishing a consistent interface. The 
other options will evolve as users de¬ 
mand them. 

For an example of how the user in¬ 
terface works, consider what happens 


when you want to use a new applica¬ 
tion package on the Professional sys¬ 
tem, First you insert the disk and call 
the automatic application installation 
utility, which copies the program into 
the program library. At the same 
time, the utility copies the error 
messages into the appropriate library, 
puts text in the help library, inte¬ 
grates the application's menu into the 
menu tree, and places the name of the 
application package in the main 


menu. During this process you can 
also rename that application program 
or position it at a particular place in 
the menu tree. All of the application 
programs Digital developed use this 
same installation approach* One ad¬ 
vantage of a consistent user interface 
is that you can get online help at any 
time simply by pressing the Help key. 
Other P/OS features include a file- 
structure protocol identical to that on 
PDP-11 and VAX systems, which 
makes file transfers between the Pro¬ 
fessional and those systems much 
easier, A set of file services, print ser¬ 
vices, disk utilities, and a memo 
editor called PROSE are included 
with the operating system. The 
designers also furnish an interactive 
BASIC interpreter, PRO/BASIC, to 
meet the user's everyday program¬ 
ming requirements. PRO/BASIC is a 
compatible subset of Digital's BASIC- 
Plus-2 and VAX-11 BASIC, the only 
exception being that the PRO/BASIC 
has additional graphics commands. 
Features of the language include 31 
character variable names, extended 
IF. , .THEN, , .ELSE statements, 
single and double precision, program 
chaining, and online help. 

Development Tools 
For special applications that re¬ 
quire the user to design custom soft¬ 
ware, Digital has provided the Pro¬ 
fessional Developer's Toolkit, This 
package of tools lets a programmer 
use the power and resources of a VAX 
or PDP-11 minicomputer to write 
programs for the Professional Series 
microcomputers. The Toolkit supports 
seven languages (see box on page 102} 
and contains programming utilities 
RMS (Record Management System), 
FMS (Forms Management System), 
and CGL (Core Graphics Library), 

In a typical development scenario 
on the Professional, a programmer 
enters and edits source code using 
PROSE. Then the programmer uses 
the communications utilities provided 
with the Toolkit and takes advantage 
of the identical file structure pro¬ 
tocols to pass the source code to a 
larger PDP-11 or VAX system. The' 
minicomputer compiles the code and 
transmits the result back to the Pro¬ 
fessional system, where the program- 
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' But we couldn't stop there. So we 

- designed the S-100 SemiDisk 11. It includes 
^ powerful features, such as storage capacity of 
up to 2 Mbytes per board, 8 Mbyte total disk size, 


WE WERE 


BUSY, TOO 


automatic power-fail check and battery backup 
provision, and on-board hardware parity checking 
for exceedingly fast operation. Features the 
competition can only wish they could offer. And at 


$1795 for 512K ($2650 for 1 Mbyte), it still costs less 


They say a moving target is harder to hit. Well, 
veVe been moving very fast recently. Last year 
ve introduced the FIRST and, until now, the 
)est dedicated disk emulator ever designed for 
5-100 microcomputers, with unparalleled price 
md performance, the SemiDisk I. The original. 
'Jaturally, we had imitators. But nobody 
nanaged to duplicate Semi Disk's features, 

Bt alone improve on the idea. And now 
he original is even better: only $1495 for 
112 Kbytes, including the sophisticated 
.^semiSpool print-spooler software system (only 
f2350 for 1 Mbyte). Far better performance for 


than inferior imitations. 

Twice as fast as the SemiDisk I, SemiDisk 11 runs 
wide circles around hard disks, and blows floppies 
off the road. Needless to say, it leaves the 
competition crawling in the dust. So if you want the 
benefit of truly extraordinary computer 
performance, you’ll find it in the SemiDisk II. 

Make no mistake about it. SemiDisk II is the fastest, 
highest density, easiest to use, most compatible, 
most cost-effective microcomputer disk emulator 
ever built. And considering the SemiDisk I, that’s 
really saying something. ,, 

, .. __ i 1 

SemiDisk 


nuch less money. 


It’s the disk the others are trying to copy. 

A 


SemiDisk Systems, inc. 

3.0. Box GG Beaverton, OR 97075 (503) 642-3100 

all SQ3-€46-55'l0 lor CBBS "'/NW. a SemlDlak-equIpped computer bulleiin board. 
emIDisk Irademark of SemiDisk Systems, Inc. Copyright ' 1983 SemiDisk Systems. Inc. 







The Professional Developer's Toolkit supports these languages: 


BASlC-Plus-2 is an extended BASIC 
compiler that offers structured pro¬ 
gramming constructs; access to 
global variables, functions, and 
constants; and support for implicit 
'If explicit data types. 

FORTRAN 77 is an extended imple¬ 
mentation of the ANSI (American 
National Standards Institute) subset 
Fortran-77 standard (X3.9-1978). 
Professional Tool Kit FOR¬ 
TRAN-77 contains many of the full- 
set language features and extensions 
not included in the standard. Full- 
language features include double¬ 


precision and complex data types, 
intrinsic functions, exponentiation 
forms, format editor descriptors, 
and generalized DO loop param¬ 
eters. 

COBOL 81 is based on the 1974 ANSI 

COBOL Standard (X3.23-1974) 
and includes some of the features 
planned for the next standard. 

DIBOL fl/ioujs for the use of P/OS 
system services while maintaining 
many of the standard DIBOL fea¬ 
tures found on VAX/VMS, 
RSTS/E, CTS-300, and CT5-3W. 


Professional Macro Assembler 

Pascal is a true optimizing compiler 
with an extended implementation of 
the Pascal language. The extensions 
assist the application programmer 
in accessing P/OS system services 
and simplify application design. Ex¬ 
tensions include ISAM (indexed 
sequential-access method), sepa¬ 
rately compiled procedures, sets of 
up to 256 elements, 31 character 
identifiers, FIND and LOCA TE I/O 
procedures, and an OTHERWISE 
clause for the CASE statement 

C (available from Whitesmiths Ltd.) 


mer uses an interactive debugger to 
refine the program. Later, the pro¬ 
grammer uses the frame-development 
tools to create menus and error mes¬ 
sages for the program. Additionally, 
an application-builder program 
creates floppy-disk copies for 
distribution. Finally, the programmer 
may develop algorithms that use the 
identification number located in 
ROM to combat software piracy, 

A Toolkit style guide helps pro¬ 
grammers maintain the consistency of 
the user interface. For example, ex¬ 
ecution of a command should be in¬ 
itiated by pressing the DO key rather 
than Enter or Return. DigitaFs design 
goal is that end users will get some 
applications programs from Digital, 
some from their own programming 
staff, and some from third-party ven¬ 
dors, but all the programs will look 
and act as if they came from the same 
programmer. Already, Professional 
Series users have access to software 
that has been developed with the con¬ 
sistent user interface (see table 1). 
Much of this application software is 
also available for both the Profes¬ 
sional and Digital's larger systems, 
and the common file structure pro¬ 
vides an easy migration path to 
established minicomputer software. 

Telephone Management 

In another example of designing a 
personal computer around the work 
habits of the user. Digital introduced 
a Telephone Management System 


(TMS) option (see figure 2). A poten¬ 
tial user of the Professional system 
probably spends at least 20 percent of 
the day on the telephone. That time 
can be made more productive by 
using TMS, which lets the computer 
maintain a personal directory of 
numbers, dial calls, log and file 
messages, and answer the phone 
when necessary. Additionally, TMS 
can provide facilities for dictation 
and transcription. Perhaps most im¬ 
pressive is that the TMS hardware 
will support composite documents, 
which combine text, graphics, and 
voice—which are necessary com¬ 
ponents of the automated office. 

The TMS has three components: a 
controller board that fits into the 
option-card cage of the system unit, 
an attachment plate that goes on the 
rear of the system unit, and an ac¬ 
cessory box designed to resemble the 
keyboard. The controller board con¬ 
tains most of the TMS logic, includ¬ 
ing the modems, DTMF transceiver, 
tone-detection circuitry, and Codec, 
a voice encoding and decoding chip. 

Bell Laboratories' 103J/212A 
equivalent modems provide the user 
with 300- or 1200-bps (bit-per-sec- 
ond) data communication over stan¬ 
dard telephone lines, and Touch- 
Tone signals can be transmitted with 
the DTMF transceiver. The tone- 
detection circuitry detects dial, busy, 
and ring-back tones. Analog voice 
signals from the telephone line or 
voice unit are converted into digital 


signals by the Codec circuitry. These 
signals can then be stored on the Pro- 
fessional's Winchester disk, on a file 
server, or on a larger system. The 
process also reverses to reconstruct 
analog signals from transmission on 
the phone line or voice unit. A CVSD 
(continuously variable slope delta 
modulation) 32K-bps encoding 
scheme maintains high-quality voice 
playback. 

A plug-in attachment on the back 
of the system provides modular-jack 
connections for two telephone lines, 
allowing the user simultaneous voice 
and data connections. Additionally, 
this attachment provides the neces¬ 
sary connections for the user's tele¬ 
phone and the optional voice unit, 
which contains a full telephone dial 
pad, conference phone buttons, and 
dictating-machine control keys. The 
unit also has a speaker and a micro¬ 
phone. 

The TMS hardware operates 
through a standard handset or an ex¬ 
ternal speaker. In combination with 
an optional communication-services 
software package, the user can main¬ 
tain a personal calling directory and 
automatically invoke dialing of either 
voice or data calls. The communica¬ 
tions software also provides for 
VT102 and VT125 terminal emula¬ 
tion using the TMS modems and per¬ 
mits file transfer between other Pro¬ 
fessionals as wen as to RSX and VMS 
systems. The hardware's potential, 
however, still remains to be reached, 
Text continued on page 106 
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PCnet is the first iocai area network designed specifically for 
he IBM Personal Computer, It consists of the necessary hardware 
and software to set up a powerful, yet cost effective local area 
network for the IBM PC. While others make claims, PCnet is a 
peal area network proven to be successful by hundreds of 
nstallations in IBM Personal Computers. 


ASTa PCnet Kardyvare: 

• CSMA/CD LAN 
technique 

• 7000 feet max. 
distance 

• Low coat CATV 
Coaxial cable as 
medium for tran- 
mieeion 

• 1 Megabit per second 

transmlssfon 

• Optional Mainframe 
connection f&g., 

AST SNA: AST-5251' 
AST-37S0 etc.) 


PGne t does not 
deme nd e xpansi ve file 
server or proprietary 
hard disk systems for 
disk sharing. Almost 
any PC-DOS compa- 
tihie hard disk includ¬ 
ing IBM's can be used 
for disk sharing 

• File locking 
Provides locking tO 
Gommon data files so 
that common flies are 
only accessed by one 
user at a time 

• PC Sharing (Multi¬ 
tasking |i Allows user 
on 1 PC to run com¬ 
mand on another PC 
in Ihe same network 


as if the command had 
been entered on that 
PC's keyboard 
• Printer Sharing 
AJIows PCs to share 
printers installed In 
other PCs. 


AST& PCnet Future 
Products: 

• Universal File Server 

* Gateway 


Circle 3 on Inquiry card. 

R€S€flRCH INC 

2372 Morse Avenue, Irvine, CA 92714 

Telephone (714) 540-1333 

Call or write for immediate response. 


Ot her AST Products 

• I/O Plus II 

■ MegaPlus 

• ComboPlua 
e PlusModem 

■ Etc.,.. 


AST & PCnet Software: 

• Disk Sharing 

y nlike other netwo rks, 


Machines Corporation 


^hnoloj 


PCnet 


















A DEC on Every Desk? 




The VT180 


The Micro/PDP-11 


John J. Snyder, Ph.D. 
POB6046 
Boulder, CO 80306 


Digital Equipment Corporation has 
developed an entire line of microcom¬ 
puters to meet the needs of a variety of 
users. In addition to the Professional 
Series, the following machines are 
available: 

•The VTIBO, an 8-bit microcomputer 
based on the CP/M operating system 
and floppy-disk drives 
•The Rainbow 100, a dual-processor 
8-bif and 16-bit microcomputer based 
on CP/M, CP/M-86, and MS-DOS 
operating systems with an optional 
hard disk 

•The DECmate 11, a 12-bit microcom¬ 
puter with an optional hard disk; com¬ 
patible with Digitals vintage line of 
workhorse PDP^8 minicomputers 
• The Micro/PDP-11, a 16-bit multi¬ 
user microcomputer with a built-in 
hard disk, also compatible with Digitals 
line of PDP-11 minicomputers; runs six 
of the PDF-11 operating systems (see 
table 1 for a comparison of the Digital 
lineup). 

The VT180 

The VTWO Personal Computing 
Terminal is Digitals entry-level micro¬ 
computer and has been available since 
early last year. Actually, the name 
VT180 is an unofficial designation for 
the combination of a standard VTIOO 
terminal with the VT18X option. Al¬ 
though the VTIOO is a 'smarP' ter¬ 
minal, it is not user programmable in 
terms of applications software. The 
VT18X option for the VTIOO temima/ 
consists of two circuit boards that fit 
inside the terminal and a pair of 
5 Vi-inch floppy-disk drives in a 
separate low-profile enclosure. 

The resulting VTlSO contains a stan¬ 
dard Z80 microprocessor running at 2 
MHz with 64K bytes of RAM 
(random-access read/write memory). 


Each floppy disk has 180K bytes of 
storage, and the system can access up 
to four drives in two enclosures. 

The Rainbow 100 

The Rainbow 100 is a dual-processor 
model featuring both the 8-hit Z80 and 
the 16-bit 8088 microprocessor chips. 
This machine's distinctive appearance 
is highlighted by the long, very thin, 
detached keyboard and a video display 
in a truncated pyramid barely larger 
than the monitor tube itself. 

The unit abo has an overgrown at¬ 
tache case, which doesnt always ap¬ 
pear in the ads. The system unit con¬ 
tains the processors, memory, disk 
drives, power supply, and slots for 
three option cards in a case that 
measures 19 by 14.3 by 6.6 inches. The 
unit can be mounted horizontally on a 
desktop or, even better, uerticflliy on a 
floor stand to save valuable desktop 
space. 

The Rainbow 100 uses Digitals spe¬ 
cial CP/M 86/80 operating system. This 
system automatically senses whether 
an application program has been writ¬ 
ten in CP/M-80 (for the 8-bit Z80) or 
in CP/M-86 (for the 16-hit 8088) and 
then executes the program on the ap¬ 
propriate microprocessor. MS-DOS, 
from Microsoft, will also be available 
and will offer the possibility of running 
software developed for the IBM Per¬ 
sonal Computer. 

The standard Rainbow 100 starts 
with 64K bytes of main memory, ex¬ 
pandable to 256K bytes. The dual 
floppy-disk drive stores 400K bytes on 
each disk and uses one spindle motor 
to spin both disks. And the size of this 
package is identical to a standard 
single-disk drive. A second dual-disk 
drive as well as a 5-megabyte Win¬ 
chester hard-disk drive may be in¬ 
stalled in a separate cabinet. Color and 
bit-mapped video graphics options are 
also available. 

The DECmate 11 

The DECmate U resembles the Rain- 
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Specification 

VT180 

Rainbow 100 

DECmate II 

Professional 325 

Professional 350 

MICRO/PDP-11 

Word size 

8-bit 

8-bil and 16-bit 

12-bit 

16-blt 

16-bit 

16 bit 

Processor 

280 

Z80 and 8088 

DEC 6120 

LSI-11/23-Plus 

LSI-11/23 Plus 

LSI-11/23-PJus 

Main memory (bytes) 

Standard 

64K 

64K 

96K (64K words) 

256K 

256K 

256K 

Maximum 

64K 

256K 

96K (64K words) 

512K 

1 megabyte 

4 megabytes 

Operating system(s) 

CP/M 

CP/M-86/80 
{combined 8- 
and I6’bit 
CP/M). 

MS-DOS 

(16-bit) 

WPS-S, 
cos-310 

P/OS (from RSX- 
IIM’Plus) 

P/OS {from RSX- 
IIM-Plus) 

CTS^SOO. DSM-11. 
RSTS/E, RSX-11S, 
RSX11-M. RSX11-M- 
Plus, RT-11, Unix*, 
others 

Optional coprocessor 


— 

zao 

Z80 

zao 

— 

Private memory 

— 

— 

64K 

64K 

64K 

— 

Operating system 

— 

— 

CP/M 

GP/M 

CP/M 

— 

Expansion slots 

— 

3 

3 

1 

4 

6 (dual LSI-11 cards) 

5V4Hnch floppy disks 

Number (std-max) 

a-4 

2-4 

2-4 

2-4 

2-4 

2 

Storage per disk 

180K bytes 

400K bytes 

267K words 

400K bytes 

400K bytes 

400K bytes 

Maximum storage 

720K bytes 

1.6 megabytes 

1.1 megabyte 
words 

1.6 megabytes 

1,6 megabytes 

1,6 megabytes 

8-incb floppy disks 

Number (std-max) 

— 

— 

0-2 

— 

— 

— 

Storage per disk 


— 

128K words 



— 

Maximum storage 

—‘ 

— 

256K words 

— 

— 

— 

5V4"inch Winchester 
disk 

Availability 

— 

optional 

optional 

(must upgrade 

optional 

standard i 

Storage 

—' 

5.0 megabytes 

5.0 megabytes 

to 350) 

5.0 megabytes 

10.0 megabytes 

Ports 

Serial** 

2 

2 

2 

2 

2-3 

6 

External disk 

— 

— 

— 

— 

— 

1 

Graphics 

Colors 

— 

16 or 4 from S 

4 from 8 

8 from 256 

8 from 256 

(via optional graphics 

Resolution 

(characters) 

60 by 24 

320 by 240 or 
800 by 240 

320 by 240 

960 by 240 

960 by 240 

terminal and 
software) 

Prices 

Base 

$1795 
(plus VT100 
terminal) 

$3495 

$3745 

$3995 

$4995 

$10,225 (without any 
terminals) 

5-megabyte 

Winchester 

— 

$4200 

$4000 

(upgrade to 350) 

$3500 

(10-megabyte 
Winchester standard) 

CP/M module — — $495 

*Un!X and others are available from software houses. 

$695 

$695 


**One serial port is for a printer and a second is for data communications with modem control. 

Table 1: An overview of six microcomputers from Digital Equipment Corporation. 



bow 100 hut is a veiy unique micro¬ 
computer in its own right. It uses 
Digitals proprietary 12-bit 6120 micro¬ 
processor, which executes the instruc¬ 
tion set of the FDP-d minicomputer 
family. The operating systems are 
Digitals WPS-8 Word Processing Sys¬ 
tem and COS-310 Commercial Operat¬ 
ing System, featuring DIBOL (Digitals 
Business-Oriented Language, similar to 


COBOL). With the addition of a Z80 
microprocessor on a circuit card, the 
DECmate U can also run a CP/M pro¬ 
gram while the 6120 processor runs 
another application. 

Like the Rainbow, the DECmate I! 
comes with a dual-disk drive that 
stores 400K bytes on each 5Vi-inch 
floppy disk. Another dual-disk drive 
may be installed in the main cabinet. In 


separate enclosures, a 5-megabyte 
Winchester hard disk and a pair of 
8-inch DEC-compatible (RX02) floppy- 
disk drives may be included in the 
system. The 8-inch drive controller 
permits direct transfer of information 
to and from the earlier DECmate I 
machines. A graphics option of four 

Text box continued on page 106 


June 19 S 3 © BYTE Publicabom btc 105 







Text box continued: 

simultaneous colors is also available. 
With the standard DECmate U screen, 
the colors appear as different shades of 
gray. A color monitor will soon be 
available. 

The MICRO/PDP^ll 

The MICRO/PDP-11 is basically a 
more powerful multiuser version of the 
Professional 350 with 6 serial lines, 
each of which supports a terminal, 
printer, or communication link. 

The basic system comes with 256K 
b ytes of m ain memo ry and an 
operating system license but without a 
terminal. Initially, DigitaVs popular 
VTIOO series terminals are available 
for use with the system. Any of the 
Digital microcomputers mentioned 
above, wither without their own Win¬ 
chester disks, can also be used as ter¬ 
minals. 

Because the MICRO/PDP-11 will be 
serving as many as six users, it comes 
with a larger-capacity 10- megabyte 
Winchester hard disk. Along with the 
greater disk-storage capacity, the 
system can support up to 4 megabytes 
of main memory with its PDP 11/23 
Plus processor. Again, a dual-disk 
drive is included (400K bytes of storage 
on each SVt-inch floppy disk). 

The MICRO/PDP-11 supports 
DigitaVs standard 16-bit PDP-2I 
minicomputer operating systems; 
C7S-J00, DSM-2I, RSTS, RSX-llS, 
RSXll-M, KSX-22-M-P/ws. and 
RT-II. Unix and other operating 


systems are available from software 
houses. 

Digital flfeo supplies several high- 
level language compilers including 
BASIC, COBOL, DIBOL, FORTRAN, 
M^CKO, and Pascal, Virtually any 
available PDP-21 minicomputer soft¬ 
ware can be run on the 
MICRO/PDP-IL 

The system cabinet for the 
M/CRO/PDP-I2 is somewPiat larger 
than that for the Professional 350, so it 
can accommodate the larger-capacity 
10-megabyte disk, larger power sup¬ 
ply, and additional card slots for 
memory and other options. The 
backplane has slots for as many as 6 
dual LSl-lI option cards. A wide 
variety of specialized options for the 
LST21 bus are available from Digital 
and other vendors. The unit measures 
27 by 21 Vi by 6 inches. It can be 
mounted either vertically on a floor 
stand or horizontally. A rack mount 
fcit is also available. 

The CP/M Option Module consists 
of a Zilog Z30 microprocessor with 
64K bytes of memory onboard. Includ¬ 
ed with the unit is a floppy disk con¬ 
taining the CP/M operating system. 
This option is available only for the 
DECmate II and the Professional 
Series, which do not come with a built- 
in ZSO processor. With the CP/M Op¬ 
tion Module Jnstfl7^e^^, the ZSO can run 
any of the popular CP/M software 
while the microcomputers main pro¬ 
cessor is busy working on something 
else. 


Text continued from page 102: 
and the Professionars design ensures 
additional uses. The following appli¬ 
cations can be expected in the near 
future: 


• Dictation- A dictation wand can be 
obtained as an accessory for the voice 
unit. Using the wand, a manager will 
be able to dictate text, which can be 


converted to digital signals and trans¬ 
mitted across Ethernet to a secretary's 
Professional Series system. 
m Transcription: Using the earphone 
and foot pedal, which are available as 
accessories for the voice unit, a 
secretary can transcribe the dictated 
text, 

• Voice annotation on text: Text be¬ 
ing read from the video screen will be 
annotated simply by positioning the 
cursor where the comment is to oc¬ 
cur. When the Comment key on the 
voice unit is depressed and the com¬ 
ment has been dictated, it will be con¬ 
verted from analog to digital signals 
and imbedded in the text. The tech¬ 
nique can, of course, be used to edit 
text prepared by a typist, 

• Voice messaging; The Telephone 
Management System, with proper ap¬ 
plication programming, will be able 
to accept and digitize voice messages. 
This ability permits the caller to dic¬ 
tate a message that can be appended 
to a text header prepared by the 
secretary. Under proper program 
control, the TMS system can alter¬ 
nately provide a complete telephone 
answering service. 

Conclusion 

The Digital Professional Series 
family was designed to meet the needs 
of the modern business organization. 
Whether the need is for desktop com¬ 
puting power, personal computer 
clusters, or systern-to-systern commu¬ 
nications, the 325 and the 350 offer 
functionality with ease of use. 
Perhaps most important is the Profes¬ 
sionars ability to expand capabilities 
within a consistent user interface,! 


B^ISios 


U S. #1 DEALER FOR 
AUTHORIZED SALES & SERVICE 

*‘COLOSSUSTM BASIS” 

128K RAM; BASRAM 256K CARD; 

CP/M 3.0: APPLE DOS 3.3 
DR#1; RANA ELITE THREE SSOK 
DR#2; SEAGATE 10MG HARD DISK 
METAGARD - THE l&BFT BOARD FOR M&OOS; 

cp/M-ae, ucsD pascal ver. iv 

COM RATABILITY 

“BASIC BASIS” 

128K RAM ON BOARD 
2 SIEMANS 40 TRACK DRIVES 
BASIS SYSTEM AUTO DtAGNOSTICS 
W/ CONTROLLER: CP/M 3.0; APPLE DOS 3.3 


* CUSTOM BASIS CONFiGURATION AVAtLABLE * 


CALL FOR CONSULTATION & WRITTEN PRICE QUOTE 
48 HR, CONTINENTAL U.S. WARRANTY SERVICE 
REPLACEMENT, FREE 24 HR. SIGN ON TO OUR 
BASIS BULLETIN BOARD. 


STATE OF THE ART MICROS 



OMMUNI 

INC, 



1400 GRANT AVE,, NOVATO, CALIFORNIA 94947 
ORDER TOLL FREE 1 800-421-6594 
IN CALIFORNIA CALL COLLECT 415-892 7139 
CLIENT TECH SUPPORT 415*897-1414 
eUY COMPUTERS FROM PEOPLE WHO KNOW HOW TO USE THEM. 


SERVICES AVAILABLE: SOFTWARE APPLICATIONS * HARDWARE PERIPHERALS 
COMPUTER SEDURPTy * TELECOMMUNICATIONS • BUSINESS • SCHOOLS 
CORPORATIONS * CONSULTATION SERVICES ^ 24-HR. AIR EXPRESS AVAILABLE 


Ask about our cliButs. All equipmenl prior Ig shipment, 
tr yewj donl sea it. ptaase aBt( os. 


COLUMBIA 

CP/M & IBM PC COMPATABILITY 
12SK RAM, 8 SLOTS 
DUAL 320K DRIVES 

EPSON PRINTERS • COMPUTERS 
HAYES MODEMS • THUNDERCLOCK 
NEC PRINTERS • MONITORS 
SOFTWARE BY MICROSOFT, 
MICRO PRO, SORCIM, PERFECT & MORE 

Minimum gitfer Si 00. Casliiars checks and monev orders 
accepted. Add 5% lor Vi^ or MC. Add 3% for $hip|kn^ 
insuranc-e/handFing, UPS. No COD. Prices subjeci \o change. 
Gall lo venly. Order hpufs t0 7P0T, *Jlgn.’Fri- PersonaF 
checks allow 20 days to clear. All products with full 
manutacturer's warranty, tactory sealed, CalH, resldemls 
add 6% sates lax. wires and P.O.s accepted, 

Retail prices may vary 

ALL BRAND NAMES ARE REGISTERED TRADEMARKS. 
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Amdek’s new business system 
meets your graphic needs 


Amdek’s Business System is designed to allow your 
IBM/PC to do more for you. This graphic system can docu- 
ment your d^ta with pie, bars, horizontal bars, tines, points, 
areas or any combination of professional tooking graphs. 

THE SYSTEM 

HARDWARE 

Amdek Color It High Resolution Monitor 
Amdek Model — DXY Plotter 
Amdek Multiple Adapter Interface Board 

SOFTWARE 

BPS Business Graphics 

OPTIONAL HARDWARE 

Amplot II Plotter — Automatic, 6 Pens 
Amdisk III — 3 ” Microfloppy Disk Drive System 

BPS and Business &iiphics are Trademarks o-J Business PrcFessionyl Software In* 

' IBM PC IS a regrslQred trademark of InieroaTiOflial Business Msctimes. Inc 


The system is designed to save you time and money, and to 
make the computer work for you. 

Here's how it works: The computer's data appears on the 
Color II monitor and the Model DXY plotter will recreate the 
screen on a 10" x 1 4" format using the BPS Software. 

it's easy to use — the system interfaces with the most popu¬ 
lar software packages, including dBase II, VisiCalc, Super- 
Calc and WordStar. And it understands English, so there's 
no need to learn any foreign computer languages. It's fast — 
charts can be produced in about two minutes. It's powerful 
” the system with the MAI board will more than double the 
memory capacity of your computer. It’s economical — the 
A mde k package will save you over $800 on the indiyiduaJ 
components. 

Now you can make sophisticated graphic presentations to 
your clients, customers and colleagues using your Amdek 
Business System. 

' VfSiCalc SuperCaJc. dBase II and WordSlar Trademarksoi VisrCorp. Sorcim Corpo- 
taiiiOrtand A^hton-Tate. cBspecijyeJy 


2201 Lively Blvd. • Elk Grove Village, IL 60007 
{312)364-1180 TLX: 25-4786 


CORR 


Amdek . . . your guide to innovative computing! 


Circle 352 on Inquiry card. 



How to get the best 
out of (and into) 
your computer. 


the complexity and costs of typical modems, 
and producing instead modems elegantly simple 
in execution with absolutely state-of-the-art 
reliability and features. 

There’s nothing quite like working with the 
latest and the best. Come see. 

The Cats are at leading computer stores. 



All have one 


J-Cat does it automatically. 
$ 149 ’ 


unique, 

highly advanced LSI chips. Our engineers 
have designed these little marvels, eliminating 


gilt*/# 


You’ve invested in your computer to get 
data accurately, intelligibly. The modem is no 
place to compromise and slip in a weak link. 

With Novation Cat ® modems you don’t. 
Our Cat line is a full one. At one end—our 
small, handy J-Cat. It purrs along at 300 bps, 
excellent for home use. At the other end, 
with all the features and conveniences you 
want for business—our full blown smart, 
automatic communication systems that can 
roar along at 1200 bps. 


There’s another good reason to buy right now. 

Tucked inside every Cat package, you’ll 
now see a special “get acquainted” subscrip¬ 
tion to The Source*^ You might as well get 
started right. 

J-CAT™ MODEM 

It’s smaller. 14th the she of an ordinary modem. 
Easy to stick-on, tuck-in, put anywhere you want. 
Auto-answer. Also, no hissing to get into the right 

mode, answer or originate— 















You get all the options 

of a full duplex Bell 212A compatible modem and 
more. It’s an advanced modem with custom micro¬ 
processors and LSI circuits that have let us cut parts 
count and costs drastically—while improving 
performance in every way. Auto-answer and auto 
selection of 1200 bps or lower speed. Bcsth 
synchronous and asynchronous. $695 * 


103 AND 103/212 
SMART-CAT™ 
MODEMS 


They do more, do it 
easier and do it in less space. And with LSI technology 
they run better and cooler—and will for years. 
Built-in dialer, redialing on busy signal, auto answer, 
plus extensive software command set. 

103 Smart-Cat (300 BAUD, flill duplex) $249* 
103/212 Smart-Cat (300 or 1200 BAUD 
full duplex) $595* 


212 

AUTO-(CAT™ 

MODEM 


APPLE^CAT™ II 
WITH 212 OPTION 

Complete communication 
system for Apple owners. 

Modular design lets you grow into—not out of— 
the system. Comes with excellent software—our 
own Corn-Ware is a simple-to-use, menu driven 
terminal program. Full range of speeds up to 
1200 bps. All auto functions—phone directory 
wida auto configuration and auto dial, redial, 
answer, disconnect. Binary or text modes. 

VisiCalc™ and CP/M^’'’ compatibility—and the list 
is growing. Installation can still be just one slot in 
your Apple II, even with optional 212 card. 

$389* and up. 


in 

fKn'soTio/ 

comrmtniLiaiims. 


Cat IS a registered trademark ol Novation. VisiCalc is a iractemarK ol Persoriai Software. Inc 
CP,''M is a trademark ot Digital Research Inc. Acpie is a registered trademark o! Apple 

Compiiter Inc ’SuggeMed retail 5 ,^ 51 , 286 on inquiry card. 




Novation, Inc,, 18664 Oxnard Street, Tanana, 91356 
(800) 42.3-.5419 ■ In California: (213) 996-5060 




















Tight Squeeze 

The HP Series 200 Model 16 


How Hewlett-Packard crammed a powerful 16-bit 
microcomputer into a square foot of desk space. 


Although Motorola's powerful 68000 
microprocessor may be fairly new to 
many people in the personal computer 
field, Hewlett-Packard has been using 
this processor in its desktop computers 
since 1981. Not only was HP one of the 
first large manufacturers to adopt the 


John Monahan 
I>esktop Computer Division 
Hewle tt-Packard 
3404 East Harmony Rd. 
Fort Collins, CO 80525 


68000, but last November, the com¬ 
pany released its fourth 68000-ba&ed 
machine, the Series 200 Model 16 (see 
photo 1). 

The Model 16 is intended to be a lion 
packaged as a house cat. In addition to 
its 16-/32-bit microprocessor running 


at a clock rate of 8 MHz, this machine 
offers an RS-232C interface, an HP-IB 
(Hewlett-Packard Interface Bus, IEEE 
488) interface, 128K to 512K bytes of 
volatile memory or RAM (random- 
access read/write memory) with 
provisions for up to 4 megabytes, a 



Photo 1: The Hewlett-Packard Series 200 Model 16 microcomputer (formerly the HP 9816). Even with the optional dual microfloppy-disk 
drive 0Vi-inch dislcs), the wnif is extremely compm:t. 

























Photo 2; The Hewlett-Packard Series 200 famil}/. From left to right the Model 16, the Model 26, and the Model 36, Each of these machines 
shares a common architecture based on the 68000 microprocessor. The Model 26, introduced in ]une 1981, is designed for computer-aided 
testing applications. The Model 36, introduced in January 1982, has a high graphics resolution for use as a computer-aided design worksta¬ 
tion. 


9'inch display with 400- by 300-pixel 
graphics resolution, a variety of mass- 
storage options (from 3 Vi-inch floppy 
to 64'megabyte hard disks), and a large 
library of software already available. 
And thanks to an intricately designed 
printed-circuit board and Sonyas new 
3Vi-inch floppy-disk format, the Model 
16 is probably the smallest desktop 
machine around. 

To understand what the Model 16 
does, it's important to know how it 
came about. The Model 16, originally 
known as the HP 9816, is the third 
member of the Series 200 family (see 
photo 2), First came the Model 26 (or 
HP 9826), which is primarily a rack- 
mountable, testing and data acquisition 
machine with several backplane slots 
(eight compared to the Model 16's 
two). Then came the Model 36 (or HP 
9836), which has extensive graphics 
capabilities and two built-in floppy- 
disk drives. This unit is intended for 
engineers and scientists who design and 
analyze at their desks or laboratory 
benches. 

The Model 16 was designed to per¬ 
form all the technical tasks of the 26 
and 36 and to be software-transport¬ 
able with them and with HP's 32-bit 
workstations in the HP 9000 computer 
family. The Model 16, however, is 
packaged and priced as a personal 
computer for more general use. The 
basic unit, with 128K bytes of memory 


and no disk drives, is $3985, Because its 
16-bit architecture greatly increases the 
speed of software packages such as 
Context MBA and Visicalc, the Model 
16 is now finding its way into business 
applications as well as the analytical 
applications that have been HPs tradi¬ 
tional market. 

in now relate how HP came to select 
the 68000 microprocessor for its line of 
16-bit microcomputers and implement 
it in Series 200 machines. Ill also dis¬ 
cuss the Model 16 itself, including its 
growth potential, hardware packaging, 
and peripheral compatibility. 

The Rrst Step 

In 1979, HP's Desktop Computer 
Division in Fort Collins, Colorado, 
conducted a study to determine which 
microprocessor should be used in a new 
test/control computer, the HP 9826, 
which would later become known as 
the Model 26, 

According to Sandy Chumbley, then 
research and development manager for 
the Model 26, 'There were two pri¬ 
mary factors that led to the 68000, 
First, we had a design objective to 
develop a product with two times the 
performance of the machine it was to 
replace [the HP 9825], 

"Second, we were designing a pretty 
sophisticated software system and be¬ 
lieved that the 68000 was a better fit for 
what we were trying to accomplish," 


In May 1979, when HP started look¬ 
ing at the 68000, the company already 
had a Model 26 design and a fair¬ 
ly good prototype based on the Intel 
8086 processor. However, it became 
apparent to software engineers that the 
8086 would not meet performance ex¬ 
pectations because its address space 
was segmented into 64K-byte blocks 
and provided only 1 megabyte of total 
address space, 

"We were design-centered around 
the BASIC interpreter," Chumbley 
says, "so we did some extensive analy¬ 
sis on the 68000, the 8086, and an HP- 
built processor. The 68000 turned out 
to be faster than either one by a factor 
of 1,5 to 2.0," Also, the 68000, with its 
24-bit address bus, offered a 16-mega- 
byte linear address space that made 
coding much easier. And like the 8086, 
it provided memory-mapped I/O {in¬ 
put/output). This meant that memory 
or I/O cards plugged into the back¬ 
plane could be mixed and matched 
without special instructions or signals. 

Other advantages engineers saw in 
the 68000 were its 16-bit external data 
bus; its 32-bit internal data bus; its 
instruction set with 14 addressing 
modes and 5 main data types; its 
8 -MHz clock rate; and its 17 registers, 
each containing 32 bits (in addition to a 
32-bit program counter and a 16-bit 
status register). Motorola's enhance¬ 
ment program for the 68000 chip was 
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Model 16 

Model 16 

IBM PC 

Victor 9000 
BAS(C-86, 5.21, 

Apple It Plus 

TRS-80 
Model 11 

Benchmark 

Integer 

Real 

MS-DOS 1.0 

MS-DOS 1.2 

Applesoft 

Model 11 Basic 

empty DO loop 

0.34 

0.82 

6.43 

7J 

6.66 

7.98 

division 

3.12 

3.61 

23.8 

21.8 

29.0 

19.4 

subroutine Jump 

1.02 

1.50 

12.4 

16.9 

13.9 

17.1 

substring 

1.96 

2.65 

23.0 

24.6 

32.3 

24.8 

prime number program 

13.27 

18.64 

1900 

197,0 

241.0 

189.0 

disk write 

70.0 

— 

32.0 

50.3 

175.0 

— 

disk read 

40.3 

— 

22,9 

21,3 

217.0 

— 


Table 1: BASIC language benchmark results. All times are given in seconds. The benchmark programs employed are the same as those 
used in previous BYTE articles (see January 1982, page 54^ and November 1982, page 246). Benchmarks for the Model 16 ivere run zvith 
looping variables in both real and integer formats for comparison. Data for machines other than the Model 16 is from the November 
1982 issue of BYTE. Note that with the large memory of the Model 16, disk write and read operations could be improved to about 6 sec¬ 
onds by using two 32K-byte character strings. 


another plus. In the future. Series 200 
products will be able to evolve as the 
main processor family does. 

To illustrate the power of the 68000 
processor, we have compared the 
Model 16 with several other personal 
computers (see table 1). For the com¬ 
parison we used a series of BASIC 
benchmark programs and results that 
appeared in the November 1982 BYTE 
(page 246). 

The Footprint Feat 

For all its power, the Model 16 takes 
up about as much desk space as an 
basket (see table 2). Its ''footprint" is 1,7 
square feet. HP also supplies a 
''garage/' to be placed under the unit, 
for the keyboard. When the keyboard 
is "parked" in this garage, the Model 
16's footprint is 1 square foot exactly. 

To ensure that the Model 16 would 
have such a small footprint, HP decid¬ 
ed to package the Model 16 in the same 
case as the HP 2382 terminal. But de¬ 
spite this small size, the computer's 
architecture could not be compro¬ 
mised, nor could costs be increased. 

'We looked at a number of alterna¬ 
tive architecture implementa¬ 
tions," says loe DeWeese, then project 
manager for the Model 16's hardware, 
"and decided that one main board con¬ 
taining the majority of the functionality 
was the best solution in terms of cost, 
reliability, and serviceability/' 

This decision posed some real chal¬ 


lenges for the man chosen to design the 
microprocessor board, Lyle Frey. 
'There was a lot of interplay in the 
selection of parts and, to some extent, 
the function of the board," Frey says, 
"Many of the features were negotiated 
by what would fit," he adds, "In fact, 
many of the parts for the original board 
didn't fit, so they were implemented 
differently/' 

Packaging requirements further 
complicated the board's design. For 
instance, the case for the HP 2382 
terminal offered no provisions for 
physically supporting processor boards 


Footprint 

Computer (square inches) 

HP Series 200 Model 16 238 

IBM Personal Computer 420 

Victor 9000 310 

Apple III 361 

Table 2: Footprint comparisorts. The 
Model 16s footprint is an incredible 233 
square inches (1.7 square feet), which 
makes it a little over half the size of the 
IBM Personal Computer. To make the 
footprint even smaller, a keyboard 
'^garage** is available to allow you to 
"pork" your keyboard underrwath the 
system when not in use. This brings the 
footprint dawn to 144 square inches (1 
square foot). 


vertically (the 2382 was designed for 
horizontal boards). This was remedied 
by installing two horizontal boards and 
plugging the vertical boards into them. 

Cooling problems were solved by 
using the processor and video-display 
boards to direct the air flow of the 
cooling fan. Also, cut-outs were de¬ 
signed into the boards so that air could 
flow through them. After considerable 
testing, a board arrangement was 
devised that directed the air in a 
U-shaped pattern—an air plenum— 
so that there was less than a 15-degree 
Celsius internal rise in temperature 
under worst-case conditions. 

The result of our work was an eight- 
layer circuit board for the main 
processor, with special integrated 
circuits that allow a chip density 
equivalent to two ordinary integrated- 
circuit chips per square inch, making it 
perhaps the densest board in any per¬ 
sonal computer today. It slides out of 
the Model 16 without requiring the re¬ 
moval of other boards. Furthermore, 
it's totally operational with just a 2-pin 
power connector (5 volts and ground). 
Photo 3 shows the 9-inch by 10.3-inch 
board with its 125 spedal-purpose inte¬ 
grated circuits, 

''What's impressive about the 
design," says Frey, "is not so much high 
technology as the fact that we stayed 
within PC [printed-circuit] board de¬ 
sign rules and manufacturing tech¬ 
niques shown to be reliable and still 
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A printer for your hand-held 
computer, telex communication, 
home computer, banking 
application, or medical 
instrumentation. Standard 
product comes with both Serial 
RS232 Asynchronous and 
centronic parallal printer interface. 


• Serial transmission speed switch selectable 
for 110 Baud rate to 48DQ Baud rate. 

• Data transfer for spee d a t 1BD CPS. 

• Graphic capability, 2BD dots across. 

• Small enough to be hand-held, compact, 
slimline, lightweight, quiet, and portable. 

• Ideal for Sharp, Epson HX2D, Atari, T.I.,or 
Commodore Computers, 


ill computer peripnerais iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


1117 Venice Biva.,i-05 Rnpeies cr eaais 

Out ot state call Toll-Free i-saa-a5^-7Bao in California can ToH-Free l-SOO-SSS-1113 

Telex: 1B45B1 LSR 


Sharp. Epson Atari, T-L And CarnmndorB arE tratlemarks at Sharp Corporation. 





Figure 1: Block diagram of the Model 16 hardware system. 


packed everything on such a small 
board/' 

Hgure 3 shows the processor board's 
layout. It contains the entire central 
processor system, plus 128K or 256K 
bytes of RAM, an RS-232C interface, 
an HP-IB (IEEE 488) interface, the key¬ 
board processor, connections for other 
boards, and either 16K or 48K bytes of 
bootstrap code in ROM (read-only 
memory)» 

Getting the Boot 

The bootstrap ROM performs two 
major tasks to ensure quality and flexi¬ 
bility, Task one is the testing of all 
hardware when the Model 16 is 
switched on. The results of this self-test 
are displayed on the video screen. If a 
noncritical resource has failed, the 
bootstrap ROM allows you to decide 
whether you want to continue opera¬ 


tion. The ROM further tests and re¬ 
ports the status of all I/O or memory 
cards plugged into the rear expansion 
slots. 

The second function the boot ROM 
performs automatically is to search all 
massr-storage devices connected to the 
Model 16 and to load the operating 
system that has been given the highest 
priority. Thus, you can store operating 
systems on any of several supported 
mass-storage devices. These devices 
include ROMs, floppy disks, Winches¬ 
ter disks, and disks on HP's Shared 
Resource Management network. Press¬ 
ing any key on the keyboard during 
power-up signals the bootstrap ROM 
to list all operating systems available, 
so you can decide which one to load. 

Assuring Quality 

Once the packaging problems were 


solved, the final six months of develop¬ 
ment were spent building pilot produc¬ 
tion units for later evaluation in HP's 
STRIFE (stress and life) program. The 
idea behind STRIFE is to force failures 
by pushing products beyond '"the edge 
of the envelope," as test pilots say. 

In addition to the extensive environ¬ 
mental tests that HP pierforms, 3 of the 
20 prototype Model 16s were subjected 
to simultaneous temperature, humid¬ 
ity, and power cycling conditions far 
beyond their specified tolerances. De¬ 
sign and component flaws that 
appeared even once in a single machine 
were analyzed and corrected in all 20. 
This method of failure acceleration 
uncovered about 20 problems that were 
solved before the Model 16 was re¬ 
leased to production. Also, before 
public introduction, some Model 16s 
were placed in an office environment in 
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Plot 

your next meeting 
yourself. 

Read how 2 pens can become 
your best presentation tools. 




Introducing the New Personal 
Computer Plotter from 
Hewlett -Packard. 

Now you can use your personal 
computer to generate your own presen¬ 
tation charts* graphs, and pie charts. 
How? Simply add on the new high 
quality* low cost HP 7470A 
Personal Computer 
Plotter 

The 7470A helps you 
save time and save money, and 
lets you communicate quickly, accu¬ 
rately and effectiveli/. 


Quicker understanding. 

Data, when visualized graphically, becomes information 
fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 
to produce the graphics man¬ 
ually for your next presenta¬ 
tion doesn't ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the 
new HP 7470A plotter does 
the communicating for you. 

Quickly. Logically. And with 
off-the-shelf software avail¬ 
able from most HP dealers. 


Count on it. 

The 7470A is built the Hewlett- 
Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 
customized integrated circuits 
that ensure reliability 

Pen pals. 

The HP 7470A has 
two single-pen stables, 
^simple pen changes give you 
multi-color plots in your choice of ten 
coordinated colors. Pens are automatic¬ 
ally capped and stored. 

An option you’ll want, too. 

For only $95, you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar¬ 
encies for overhead projectors. For “i need it tomorrow 
at 9:00 A.MJ'' meetings, it’s a necessity 


Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 

Mail the coupon below and we’ll send you—absolutely 
free —a sample plot, a more detailed brochure, and a 
sample overhead transparency. 

Then...stop in at your nearest Hewlett-Packard 
Dealer. See the HP 7470A in action. Once you see it 
demonstrated you’ll find a hundred ways to make your 
own applause-winning presentations. 


Fast and pretty. 

The 7470A gives you high plotting speed with excellent 
line quality...Faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,575. (U.S.A. domestic suggested retail price.) 


When performance must be measured by results 



HEWLETT 

PACKARD 



Seeing is believing. Send me a sample plot, an overhead transparency and more detailed information. 

Name____Title __ 

Compaay _______ 

Address ______ 

City, State & Zip___________________ 

Phone Number { )_ 

My cxDmputer is _ 

Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127—Attn: Nancy Carter 
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Figure 2: Memoiy map for the Model 16. 



Photo 3: Ote- of the most tightly packed boards in the microcomputer industry. The main 
processor board of the Model 16 is only 9 by 10.3 inches but contains 125 special integrated 
circuit chips, the equivalent of 185 normal (14- to 18-pm) chips. The is a chip density 
equivalent to approximately 2 chips per square inch. 


order to detect any flaws that might 
occur in a more normal situation. 

Decentralized Processing 

Figure 1 describes the Model 16's 
internal architecture. All system 
resources are memory-mapped within 
the 16-megabyte address space of the 
60000, This address map provides 
room for 7 megabytes of RAM in 
addition to all of the internal and 
external I/O subsystems (figure 2). 
Both internal and external RAM areas 


are made up of 64K’-bit dynamic RAM 
chips. 

In addition to the powerful 68000 
processor, which was highlighted 
earlier, there are three more processors 
and LSI (large-scale intergration) 
controllers inside the Model 16. This 
multiprocessor architecture allows 
decentralized processing, freeing the 
68000 for system and processing tasks. 
Three processors provide this decen¬ 
tralized processing: 

Motorola 6845: The Model 16 s 


9-inch video display is controlled by a 
Motorola 6845 CRT controller. This 
chip has access to the character (alpha¬ 
numeric) and graphics buffers con¬ 
tained in the 68000's address space, and 
thus display refreshing is performed 
independently of the 68000, The alpha¬ 
numeric display information is stored 
in a separate RAM area as character 
codes and is displayed through a ROM 
routine containing the dot patterns for 
all 256 characters in the Model 16's 
repertoire. 



DATA TRANSFER PROBLEMS? 


is REFORMATTEff^ Diskette Conversion Software 


Requires S'" floppy drive. 


(415) 324 9114 TWX: 910-370-7457 
Avenue, Suita 2. Palo Alto. Calif. 94301 


• Avoids serial communication protocols. 
Needs only one system to transfer data. 

• Converts source code and data files, 

• Allows 2-way transfer. 

• Quick, refiabte, and inexpensive. 


467 Hamilton 


VERSIONS 

Runs On 

Reads/Writes | 

CP/M 

- IBM 3740 

CP/M -- - 

-DECRT-11 

CP/M-86' 

-IBM 3740 

TRSDOSII—-► 

-CP/M 

TRSDOSII---► 

-DECRT-11 

DEC RT-ir-^ 

-CP/M 

CROMIX -► 

-DEC RT-11 

PRICE: 

$249 '$350 
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EXTRA 


S-lOOmrld News 


1ACROTECH International Corporation 


22133 Cohasset Street, Canoga Park, California 91303 • 213-887-5737 



lage achieved by DGS* CAT 1600 Series 
)ior video graphic workstation. Picture 
iurtesy of Digital Graphic Systems, Inc. 
re story below. 


JRAPHICS: 

>JOW MAX-IMIZED 


ANOGA PARK-March 30, 1983-The 
^creasing costs and increasing density of 
emory made possible the present boom in 
gital graphics. Graphic systems designers 
e now able to take another major step with 
e introduction of MAX-M, a one megabyte 
emory board for $1983. As large size sys- 
:m memory and multi-megabyte Virtual 
isk, MAX-M opens up major new low cost 
iplemeotations. 


Wayne Maw, Director 
of R&D for RGB Dynam¬ 
ics, Salt Lake City, Utah, 
reports, “My application 
is dependent on speed. 
With the Macrotech dy¬ 
namic board, I have the 
needed speed? The RGB 
system is a Z80-based, 
resolution color directory system for 
opping malls, due for April release. 
Empirical Research Group of Kent, Wash- 
gton, creates a state-of-the-arL high 
jsolution color video graphics system by 
egrating their fast 68{XI0 computer, Macro- 
li system memory, and the color video 
ge processor from Digital Graphic Sys- 
iS, Inc., Palo Alto, California, Radcliffe 
iddard of Digital Graphics states, "‘High 
!ed image processing requires large system 
mory to provide instantaneous display 
me paging? 

The demand for MAX-M by the graphics 
ustry was nearly instantaneous following 
initial Macrotech announcement. Ik1 


MAX-256K to IM 
S-100 Memory 


CANOGA PARK-March 30,1983-Mike 
Pelkey, Macrotech IniemationaJ president, to¬ 
day released details of the revolutionary 
MAX line of S-iOO memory boards. Pelkey 
stated: ‘TEEE-696 now has a new standard 
for dynamic memory. The MAX product line 
offers 256K to IM, at a price that ranges down 
to less than $0.00023 per bit? Pelkey contin¬ 
ued, “The MI product line now includes our 
ultra fast (70 ns) 128K static memory, with 
battery backup capability, plus the 150 ns 
dynamic memories—in every 128K step from 
256K through IM (i024K) bytes, and add-on 
kits to permit field upgrade of sizes? 

The extreme density of the MAX family is 
made possible through the use of proprietary 
PALs (programmable array logic). Also stated 
as available for add-on to any size MAX is 


PRICE INDEX 

SIZE 

P/N 

PRICE 

static Memory 12aK 

t2a-ST 

$1232 

Dynamic Memory 256K 

MAX-256 

$1106 

24^bit 384K 

MAX-3M 

1292 

Addressing 512K 

MAX^5t2 

1647 

768K 

MAX-768 

1816 

896K 

MAX-a96 

1899 

IM 

MAX*M 

1983 

With 16-bit Addressing option, add 

FROM/TO 

P/N 

PRICE 

Upgrade Kits 256K/3a4K 

MKT-2/3 

$ 192 

256K/512K 

MKT-2/6 

692 

256K/76SK 

MKT-2/7 

676 

256K/896K 

MKT-2/8 

967 

256K/1M 

MKT-2/M 

1060 

384K/S12K 

MKT-3/5 

600 

384K/768K 

MKT-3/7 

784 

384K/896K 

MKT-3/8 

076 

384K/1M 

MKT-3/M 

968 

512K/768K 

MKT-5/7 

264 

512K/896K 

MKT-5/S 

376 

512K/1M 

MKT-5/M 

468 

768K/896K 

MKT-7/8 

192 

7e8K/1M 

MKT-7/M 

284 

896K/1M 

MKT-8/M 

192 

M^ option 

MKT-M3 

121 

Software (provided on 8" disk) 


Virtual Disk tor MP/M 11* and CP/M 22, 

GP/M 3.0* Bios rrtoduies. 



CP/M memory tests 


S 25 

Manuals (sold separately) 



128/ST 


$ 15 

MAX Technical Manual 


15 


Macrotech’s popular M^ memory mapping 
architecture. M^ permits the 16-bit address 
space of an 8-bit processor to be dynamicaJly 
mapped in 4K pages into as much as 16 mega¬ 
bytes of physical memory. 

Parity error detection and 8/16 bit data 
transfer capabilities are provided as standard 
on the MAX series memory board. M 

Software for 
Av^able 

BURBANK-March 30, 

1983—“M^ bank switch¬ 
ing for 8-bit processors 
is much more useful with 
the new creative systems 
programs? states Dan 
West of Westcom Sys¬ 
tems Inc. MP/MII* disk 
intensive applications 
are greatly improved with the new Virtual 
Disk routines now available through Macro¬ 
tech OEM’s and dealers for their M^ mem¬ 
ory boards. 

Westcom Systems, as the software consult¬ 
ing firm for Macroiech, has also provided sub- 
routine listings to easily incorporate M-* 
mapping into the new CP/M 3.0* (CP/M 
Plus*) Bios module. The advantages of CP/M 
3.0* with disk buffering, hashed directories, 
and user program expansion go hand in hand 
with Macrotech’s flexible "bank switched" 
memory capabilities. 

All Macrotech software and manuals 
are available through Dan West's 
CompuServe account #70260,102. 

Leave comments/questions as E-Mail. 

These new techniques can combine the 
above features with custom needs of the 
future, such as printer buffering, multi-page 
display and memory-intensive graphics dis¬ 
plays. 

The software listings are included in the 
xMacrotech memory board manuals and are 
optionally available on 8^ diskettes. Ka 



P M 3.0. CP/M Plus, and MP/M IJ are reeislered [rademarks of Digital Research Inc. 
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Figure 3: The layout of the main processor board of the Model 16. 


The graphics information is also 
stored in a separate RAM area. It is 
combined with the alphanumeric image 
into the video pattern. The alpha¬ 
numeric and graphics video can be 
switched on or off independently or 
displayed simultaneously. 

Intel 8041; User input to the system 
is provided by the detached keyboard 
or by HP's rotary control knob. When 
a key is pressed, the Intel 8041 
microprocessor generates an interrupt 
to the 68000. This information is 
transferred to the 68000 only as needed, 
so the processor does not have to 
monitor or poll the keyboard. 

The rotary control knob is an 
analog-like input device that generates 
120 pulses per revolution. In practice it 
is more efficient than a keyboard, espe¬ 
cially for repetitive tasks like moving a 
cursor through an electronic 
spreadsheet. 

Texas Instruments 9914: Both RS- 
232C and HP-IB interfaces come stan¬ 
dard in the Model 16, (HP-IB is the 
industry model for the IEEE Standard 
488-1978.) The Texas Instruments 9914 
chip provides controUer/talker/Iistener 


functions for increased I/O perfor¬ 
mance. 

With the 9914 chip, data transfer 
rates on the HP-IB range up to 60K 
bytes per second. These rates can be 
increased fivefold to over 300K bytes 
per second when HP's DMA (direct 
memory access) controller card is used. 
With DMA, data can be transferred 
directly to or from an interface or the 
system memory, independently of the 
68000, at a rate that is limited only by 
the memory itself. 

The Tvrfvel 

What HP calls the Twivel is not a 
new dance, but a device designed to 
make the Model 16 easier to use. The 
Twivel (for tilt and swivel) is a carriage 
that holds the Model 16 so that you can 
tilt the display screen up or down, left 
or right. 

The Microfloppy 

The Model 16 was further designed 
to sit atop the HP 9121 floppy-disk 
drive that's built around the Sony 
3Vi-inch microfloppy disk. Interesting¬ 
ly, the microfloppy holds as much data 


on one side as one of HP's 5y4'-mch 
floppy-disks holds on two. 

The reason for this is density, HP 
engineers packed 7100 bits per inch on 
the Sony disk, compared with the 5100 
to 5400 on the 5Vi-inch disk. More¬ 
over, the Sony disk runs at 135 tracks 
per inch; the larger disk runs at 48 
tracks per inch. The Sony disk has 70 
tracks per side, and the 5y4-inch disk 
has 35 tracks on each side (for a total of 
70)* The bit density on the Sony disk 
allowed HP engineers to get the same 
number of sectors on it as are on the 
5y4-inch disk. Thus, because the 
number of tracks and number of 
sectors are equal for both disks, 
capacity is the same. 

The 9121 spins at 600 revolutions 
per minute (rpm), which provides 
much better performance than a 5y4- 
inch disk spinning at 300 rpm. The 
other differences are that the 9121 is 20 
percent less expensive than HP 
5y4-inch drives ($1775 versus *$2230) 
because no double buffering is re¬ 
quired, and it is half the size of the 
5 y*-inch drives. 

Another contribution of the 9121 is 
its unique disk monitor. The 9121 
constantly monitors disk use and tells 
you when it's time to replace a disk. 

The Syz-inch disk is made to the re¬ 
liable. It's encased in a hard polymer 
jacket and has a sliding protective 
cover for the read/write opening. This 
makes it much less susceptible to dam¬ 
age from mishandling than the 5y4-inch 
disks. 

Software 

As I mentioned earlier, the 68000 
was chosen over the Intel 8086 pri¬ 
marily for software reasons. HP's next 
logical step was to make sure that a 
diversity of software was available 
when the Model 16 was introduced. 

To marshall resources inside and 
outside Hewlett-Packard, a software 
attack team (SWAT) was formed, 
"This marshaUing of applications 
resources, with visits to independent 
software vendors, was one of the most 
fun parts of the program," says Gilbert 
Sandberg, then research and develop¬ 
ment section manager for the Model 
16 project, 

'The applications available at 
introduction and those continually 
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S-100 STATIC MEMORY 
BREAKTHROUGH 
t - 1 

Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant’s memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 

Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 

Superior Design & Quality. 

Memory Merchant’s boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 

No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 

* DUAL8/16 BIT CPU BOARD 

* 128K 8/16 BIT STATIC RAM 

* 256K 8/16 BIT DYNAMIC RAM 


Prices, terms, specifications subject to 
change without notice. 

^Cfomlx and COOS ar© trademarks Ol CROMEMCO. 

’ MP/M is a irademark of Digital R^earch 


48K PARTIALLY POPULATED $519. 

32K PARTIALLY POPULATED $409. 

I I 

64K RAM, MODEL MM65K16S 

• 64K X 8-bit 

• Speed in excess of 6 MHz 

• Uses 150ns 16K {2K x 8) static RAMS 

• Ultra-low power (435 Ma. max. — 
loaded with 64K) 

• Bank Select and Extended Addressing 

• A 2K window which can be placed 
anywhere in the 64K memory map 

• Four independently addressable 16K 
blocks organized as: 

— Two Independent 32K banks or 
— One 64K Extended Address Page or 
— One 48K and one 16K bank for use 
in MP/M’ (option) 

• Each 32K bank responds 
independently to phantom 

• 2716 (5V) EPROMS may replace any or 
all of the RAM 

• Field-proven operation in CROMEMCO 
CROMIX* andCDOS*. 

• Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS. IMSAI front panel, Altair 
and many others. 

OEM and DEALER Inquiries Invited. 

I ~ » 


Bw# merchant 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415)463-1008 


FULL TWO-YEAR 
WARRANTY. 

1 I 

The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us^ not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

Alf Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 

16K RAM, Modei 
MM16K14 


16Kx8Blt 18K STATIC RAM $169. 

Bank Select & Extended Addressing 
Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field'proven 2114 {1K x 4) RAMS 
Low Power (less than 1.2 Amps) 

Runs on any S-100 8080, 4 MHz 2-80 or 
5 MHz 8086 system. 






























ible with UCSD Pascal and has power¬ 
ful graphics and I/O libraries, a full 
68000 assembler, and systems pro¬ 
gramming extensions. 

Growth 

Compatibility is a family trait within 
Series 200, Starting with the Mcxlel 16, 
it's possible to move up to the Model 
26, Model 36, or even the 32-bit HP 
9000 because software is highly trans¬ 
portable among these computers. This, 
however, represents just part of the 
Model 16's potential. The personal 
computer can also act as an intelligent 
terminal or be connected to HP's 
Shared Resource Management (SRM) 
network. 

Series 200 Terminal Emulator soft¬ 
ware enables the Model 16 to respond 
like an intelligent terminal for trans¬ 
ferring ASCn (American National 
Standard Code for Information Inter¬ 
change) files to or from a host main¬ 
frame, 

SRM permits up to 68 Series 200 
computers in any combination (includ¬ 
ing the HP 9835, 9845, and HP 9000 
computers) to share files and peripher¬ 
als, The computers are connected via 
twisted-pair cables to a Model 26, 
which controls the network. The 
maximum cable length allowed is 60 
meters between computers and 240 
meters end to end. Consider a hypo¬ 
thetical SRM network: design engineers 
using the Model 36 and an HP 9000 
computer can share the same specifica¬ 
tions or diagrams from a graphics 
library; two Model 26s could be 
loading the same program simulta¬ 
neously from a shared disk, or one 
computer could be logging data while 
the other analyzes it. 

With this system, the Model 16 could 
easily be used for software develop¬ 
ment where everyone on the network 
has a current copy of the source code. 
Or the Model 16 could be used for 
planning because a master file of 
schedules can be updated by anyone in 
the group. Each user has a private 
directory where sensitive files can be 
protected from destruction or unau¬ 
thorized access. Users can even leave 
electronic messages or charts for each 
other. 

One of the design objectives for the 
SRM network is transparency; the 


Photo 4: The Model 16 toos designed for business as as technical applications. Here the 

Context MBA software package takes advantage of the Model 16 s graphics capability. 


being added are the results of this 
effort," says Sandberg, One of the 
newer packages is Context MBA (from 
Context Management Systems), which 
integrates an electronic spreadsheet, 
word processing, graphics, data com¬ 
munications, and a database (see photo 
4), Visicalc, graphics presentations, 
forecasting, and project management 
are also offered. Technical software 
ranges from digital-fOter design to 
numerical analysis, statistics, AC- 
circuit analysis, and linear systems 
analysis. Dozens of other programs 
are available from independent ven¬ 
dors. (Table 3 is a partial listing of 
software available for the Model 16,) 


Operating-system software and pro¬ 
gramming languages are key elements 
in the Model 16's power and perfor¬ 
mance. Two HP-developed operating 
systems/languages are currently avail¬ 
able for the Model 16: Pro-BASIC and 
Pascal Additional languages and oper¬ 
ating systems are available from third 
parties or are under development by 
HP (see table 4). 

HP's Pro-BASIC has a number of 
powerfiJ features and is very fast (see 
the text box on page 124), 

The Model 16's Pascal uses a true 
compiler rather than a p-code interpret¬ 
er. This Faults in a much faster execu¬ 
tion speed. This Pascal is also compat¬ 
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WEsnco 

25 Van Zuit Street • Noiwafk^ CT 06855 
(203J 853-68S0 • Teleit 643-788 
Dial up our 24-Hour Computer Hotline for 
300 baud modems: (203) 8530816 

□ Pleas© send me an ASCOM program & 
documentation: $175.00 * 

□ The ASCOM documentation only: $30.00 * 

□ FREE: Catalog Of over 250 available programs. 

C.OD. Visa MasterCard_ 

Card No._ Exp. _ 

Model of Micro_ 5Va" _8"_ 

Name_ 

Company_Tel:__ 

Address__ 

City_St_Zip_ 

('Plus $3.00 shipping and handling In N. Amanca. Ct. 
residents add 7Vi% sales tax.) 

ASCOM Is a trademarK Of Dynamic Microprocessor 
AssociatesH CP/M Is a trademark of Digital Research 
© Copyright T9B3 Waslico, Inc. WA + 2 














m 


computer communication 
has never been this easy. 


ASCOM works on IBM PC, MS-DOS, 
'P/M-86, and CP/M-80 compatible 
nicros. 


ASCOM features: 

- Works with modems or by direct con¬ 
nection at speeds from 110 to 19,200 
baud. 

. Transfers both text and program files 
between computers. 

- Protocols to synchronize large file 
transfers, 

. Remote mode permits control of 
another micro running ASCOM. 

* Automatic processing with com¬ 
mand files. 

• Commands for displaying directories 
and files. 


To order ASCOM, call or write today: 

VVESTICO 

Tfte Software Express Service 

25 Van Zant Street * NoTwalk. CT 06855 
(203) 853-6880 * Telex 643-788 


accounting firms and 
^ortiine 500 companies use ASCOM. 
\SCOM is an interactive microcom- 
>uter telecommunications program for 
rmesharing and data transfers. It is 
lasy to use because it employs menus, 
limple commands and features an on- 

ine help facility. .. 

A typical use of ASCOM is to access 
i data base to retrieve data for storage 
md analysis on your microcomputer. It 
:an also be used to transmit program 
lies to another machine running 
VSCOM. This can be done locally 
hrough direct connection, or over 
elephone lines by using a modem. 


































Less 

forl^tir 

Money 


If you do word processing on 
your persona] computer^ you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money — 
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 wordsf depending on 
your disk capacity. You can add 
new words with the touch of a 
key* It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2,2®, 
MS-DOS® and IBM Personal 
Computer® systems. 



Random^ f 
House 

ProcdReader 


«50 


For orders or in formation, see your 
local dealer or call ^05-231-3371. 

Master card and VISA accepted. Or write 
Random House ProofReader, Box 339-: B, 
Tijeraa, NM 87039. Please enclose $50 
and specify your computer model, 
disk size and memory. 

Randum House and the House are registered 

trademarlcB laf Random House, Inc. CP/M is ■ re|sii* 
lered tridetnark of Oigiial RcBeareti, fnc. IBM and IBM 
Personal Computer are registered tiadcmarks of 
Tnteroatlpnal Business Machines, Inc. MS-DQS is ■ 
registered trademaiV of Microsoft, Inc. 
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Application Software 

Distributor 

Price 

Context MBA 

Context Management 
Suite 101 

23864 Hawthorne Blvd. 
Torrance, CA 90505 

$795 

Visicalc 

Hewlett-Packard dealers 

$250 

Master Word Processor 

University Software 

RFD #1.Box6 

Fitchville, CT 06334 

$475 

Protrastar (WP) 

Protracoa 

1134 Aster Ave,, Suite K 
Sunnyvale, CA 94086 

$500 

Forecasting 

Hewlett-Packard dealers 

$500 

Graphics Presentation 

Hewtett-Packard dealers 

$750 

Tabk 3: A partial list of application software carrentli/ available for the Model 16. More 
than 27 other programs are available from Hewlett-Packard or independent vendors. 


Operating System or Language 

Price 

ProBASiC 

$355 (on disk) 

HP Standard Pascal 

$1515 

• FORTRAN 

— 

Assembly language 

(included in Pascal) 

* Multiforth 

— 

* CP/M-68K 

— 

*C 

— 

* HP*UX (Unix-based operating system) 

— 

HPL (APL) 

$355 

Table 4; Operaffng sysfems and languages for the Model 16, An asterisk (*) indicates 
that the product is presently under development. FORTRAN available from lEM 

Inc,, POB 1818, Fort Collins, CO 80522. Unix is a 

trademark of the Bell System. 


same mass-storage commands are used 
to talk to a network disk that are used 
to talk to a personal disk. To access an 
SRM disk, for example, you simply 
change one line of code in a BASIC 
program. That is, the mass-storage 
specifier in the MASS STORAGE IS 
command is changed from :HP8290X 
to :REMOTE. From here on, all mass- 
storage commands, such as ENTER or 
OUTPUT, have access to files on the 
SRM disk. 

Expandability 

Directly related to the Model 16's 
growth potential is the number of pe¬ 


ripherals and instruments that can con¬ 
nect to it on the two backplane ports. 
The first port is a 24-pm HP-IB 
connector. A variety of HP peripherals, 
including disks, printers, plotters, and 
the 9111A graphics tablet, are inter¬ 
faced via this port. See table 5 for a 
partial list of supported peripherals. 

Of course, HP has been known for 
its scientific and technical instruments 
for many years, and hundreds of these 
instruments can be quickly connected 
to the HP-IB port. 

The second port on the back of the 
Model 16 is a data communications in¬ 
terface. This 50-pin connector can be 









I Cr\ OSCILLOSCOPES 


PRICE STANDARD 


Now. Tektronix 60 MHz Performance 
is just a free phone caii away! 



Wide-range vertt- Two high-sensitivity 

cai sensitivity: channels: dcto 60 

Scale factors from MHz bandwidth 

100 V div (lOX from 10 V div to 20 

probe) to 2 mV div mV/div: extended 

(1X probe). Accurate sensitivity of 2 

to *3%, Ac ordc mV.'div at 50 

coupiing. MHz. 


Sweep speeds: Delayed sweep 

from 0 5 s to 50 ns. measurements: 
To 5 ns/diV with X10 Accurate to ^ 3% 
magnification. with single time- 

base 2213: to 
-^1.5% with dual 
time-base 2215, 


Complete trigger Probes inciuded. 

system. Includes High-performance, 

TV field, normal, positive attachment 

vertical mode, and 10-14 pF and 60 

automatic; internal, MHz at the probe 

external and line tip. 

sources: variable 
holdoff. 


These easy to order scopes are 
proof that it’s not expensive to 
have advanced, 60 MHz perform¬ 
ance from Tektronix on your 
bench. It’s just practicai! Feature 
for feature, the Tek 2213 and 2215 
set a price/performance standard 
unmatched among portable scopes. 
And are backed by the industry's 
first three-year warranty on all labor 
and parts, including the CRT 

So advanced they cost you 
less: $1200* for the 2213! $1450* 
for the dual time base 2215! 

These low costs are the result of a 
new design concept that utilizes 


fewer mechanical parts than any 
other scope. 

Yet there's no scrimping on per¬ 
formance and reliability, You have 
the bandwidth for digital and analog 
circuits. The sensitivity for low signal 
measurements. The sweep speeds 
for fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

Scope. Probes. Three-year 
warranty and expert advice. One 
free call gets it all! You can order, 
or obtain literature, through the 
Tektronix National Marketing Center. 
Technical personnel, expert in oscil¬ 


loscope applications, will answer 
your questions and can expedite 
delivery. Direct orders include 
probes, operating manuals, 15-day 
return policy, full Tektronix warranty 
and worldwide service back-up. 

Get all the facts. 

Call toll free; 

1-800-426-2200 

Extension 91 

in Oregon, call collect: 

(503) 627-9000 Ext. 91 

QlrcfG 379 on Inquiry card. 


" Price RO. B. Beaverton, OR. Price subject to change, _ 

l^ronix- 

COMMITTED TO EXCELLENCE 


Cotjyright ©1983. Teklronlx, Inc. AJI rights reserved. TTA-3T1 
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Over the last 10 years, Hewlett- 
Packard s Desktop Computer Division 
(DCD) and Engineering Systems Divi¬ 
sion (BSD) have added capabilities to 
HP's version of BASIC to a point 
where its name requires some distin¬ 
guishing adjective^ Hence, Series 200 
computers, including the Model 16, 
and HPs 9000 family of 32-bit 
computers i4se what HP calls Pro- 
BASIC. 

According to Martin Nielsen, a 
computer scientist at DCD, Pro- 
BASICs "power and features make it 
as good or better than languages like 
Pascal or FORTRAN/' 

What has HP added to BASIC that 
extends its capabilities? First, Pro- 
BASIC provides more than 200 oper¬ 
ators, functions, and statements — 
four times what ANSI BASIC 
offers—plus 20 general-purpose I/O 
(input/output) statements and 14 
special HP-IB (IEEE Standard 
488-1978) statements for controlling 
instruments and peripherals. 

For instance, interrupts and the 
overhead processing they involve are 
performed automatically. This per¬ 
mits transparent confroJ of input or 
output instructions to an HP-lB 
device or file. 

For computer-aided design applica¬ 
tions, matrix extensions permit the 
designer to invert a matrix with one 
statement: MAT A=INV (B). 

Similarly, operations like finding 
matrix determinants and performing 
elemen t-by-element m ultiplication, 
subtraction, division, or addition, 
plus mixed and scalar/matrix opera¬ 
tions, are also performed with single 
statements. 

For the programmer, one of Pro- 
BASIC s notable advantages is a com- 


HP's Pro-BASIC 

plete set of program constructs. The 
LOOP . . . EXIT, REPEAT . . . 
UNTIL, and WHILE statements are 
what Nielsen calls 'flexible hoping 
constructs/' which, unlike a 
FOR . . . JVEXT statement, enable you 
to exit a loop on different conditions 
that are not sequential. 

REPEA T. . . UNTIL repeats state¬ 
ments in a structured loop until the ex¬ 
pression following UNTIL is true. The 
WHILE statement repeats a structured 
loop as long as its expression is true. 
LOOP . . . EXIT repeats statements in 
a structured loop as long as the EXIT 
expression is false. Further, you can 
have multiple exit points within the 
loop. 

Another powerful Pro-BASIC state¬ 
ment is designed to eliminate crossing 
GOTOs, or what Nielsen calls 
"spaghetti code.'' IF.. . THEN and 
IF. . . THEN . . . ELSE . . . END IF 
provide conditional branching or exe¬ 
cution of one or more statements de¬ 
pending on whether the specified con¬ 
dition is true or false. 

Fh-o-BASIC also makes branching 
more efficient. In most BASIC sys¬ 
tems, n-way branching can be per¬ 
formed only if the value X is an integer 
(e.g., ON X GOTO 1102, 1470, 2655). 
Pro-BASIC provides a SELECT state¬ 
ment, allowing it to branch on strings 
as well as numbers. Those numbers 
need not be integers. 

With Pro-BASIC a programmer can 
use the statement SELECT X, CASE 1, 
CASE 47, CASE 92 to 117; in other 
words, a whole range for each case 
may be specified. If, then, X happens to 
be 1, CASE 1 is executed; if X is 47, 
then CASE 47 is executed, and so on. 
Moreover, an ELSE statement will 
execute CASE ELSE if X happens to he 


other than 1 or 47 and does not occur 
from 92 to 217. 

Subprograms in Pro-BASIC are jtdst 
like procedures in Pascal and sub¬ 
routines in FORTRAN in that they 
provide separate, independent environ¬ 
ments functioning as "little black 
boxes" that do one job each. Variables, 
for instance, may be used in one sub¬ 
program without being confused with 
variables of the same name in another 
subprogram. Moreover, parameters, 
even optional parameters, can be 
passed in, allowing the subprogram to 
default the ones are not passed in. 

Pro-BASIC subprograms are recur¬ 
sive; they can call themselves. This is 
useful in data structures, where trees 
that define other trees are set up, and 
for array sorting, polynomial evalua¬ 
tions, and the like. 

Another feature of Pro-BASIC is in¬ 
terrupt branching. A large number of 
events can be established to came 
branches in tfre program. 

Many BASICs, especially in the 
microcomputer class, are fairly limited 
in their editing capabilities. Pro-BASIC 
allows indentation for easy reading, 
cross-referencing for documentation 
(broken down by main program and 
subprogram), plus key words like 
FIND and CHANGE for searching and 
replacing. 

The use of Pro-BASIC has also 
spread to HP 1000 minicomputers in 
addition to the HP 9835, 9845, Series 
200, and HP 9000 lines. As Nielsen 
says. It's an excellent language for 
first-time users to learn, yet it provides 
the features that allow the experienced 
programmer to really sqmeze the most 
from the power of the machine." 


hooked directly to data communica¬ 
tions devices or data terminal equip¬ 
ment via an adapter cable that termin¬ 
ates in a standard RS-232C'Compatible 
DB-25 connector. 

Also on the back of the Model 16 are 
two other I/O slots located under a 
removable protective cover. These 
provide external access to the 63000 
address, data, and control buses. 

Tht top slot is used to add RAM or 
ROM cards or a DMA controller. A 
RAM card provides 256K bytes of 


additional memory. ROM cards pro¬ 
vides up to 512K bytes of storage for 
languages such as HP's Pro-BASIC. 
The lower slot accepts these cards 
plus a number of I/O cards. The I/O 
cards permit you to expand the 
system to include a second HP-IB or 
RS-232C port, a BCD (binary-coded 
dedmal) interface, a programmable 
data-communications interface card, a 
color video (RGB “red-green-blue) 
card, or a general-purpose input/out¬ 
put (GPIO) interface card. 


For still more flexibility, HP offers 
the HP 968SA I/O Expander. It pro¬ 
vides 15 additional I/O slots, which 
allow you to expand the system to over 
4 megabytes of RAM or add up to S 
more interface cards. 

Summary 

Motorola's 68000 microprocessor is 
an important element in HP's Series 
200 computers. The processor can meet 
the performance objectives HP has set 
for these computers, and future en- 
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Product 



Device 

Number 

Description 

Price 

floppy disks 

9121S 

sys'inch single floppy'disk drive 

$1200 


9121D 

SVa-inch dual floppy^lisk drive 

$1775 


82902M 

5 Vi-inch single floppy-disk drive 

$1520 


82901M 

5V4-inch dual floppy-disk drive 

$2230 


9895A 

8-Inch dual floppy-disk drive 

$5910 

hard disks 

9r33A 

4.6-megabyte Winchester plus 




3^2-inch floppy 

$4260 


9134A 

4.6-megabyte Winchester 

$3500 


9135A 

4,6-megabyte Winchester plus 




5V4-inch floppy 

$4760 


9134B 

6.2-megabyte Winchester 

$4360 


9133B 

38.2-megabyte Winchester plus 




314-inch floppy 

$5160 


7908P 

iSVs-megabyte disk/tape drive 

$11,130 


791 IP 

28.1-megabyte disk/tape drive 

$14,800 


7912P 

65.6-megabyte dlsldtape drive 

$17,350 

printers 

82905B 

serial impact printer 

$795 


2602A 

letter-quality daisy-wheel printer 

$2100 


2671G 

serial thermal graphics printer 

$1540 

plotters 

7470A 

"A" size two-pen plotter 

$1575 


9872C 

“B" size eight-pen plotter 

$5860 

bit pad 

9111A 

graphics tablet 

$2275 

Table 5; A partial list of peripherab supported by the Model 16. 



hancements for the 68000 mean that 
these computers will also be enhanced. 
Further power is provided by three co¬ 
processors in the Model 16's d^:entral- 
ized processing scheme. 

For all its power, the Model 16 re¬ 
mains a personal computer. Its small 
footprint, made possible by its eight- 
layer processor board with a chip den¬ 
sity equivalent to two 14- to 18-pm 
integrated drcuits per square inch, 
enables the computer to fit easily on a 
desk. Other features, such as the rotary 
control knob, user-definable keys, and 
the Twivel help make the Model 16 
easy to use. 

The Model 16 was designed to be 
affordable. The basic unit with 128K 
bytes of RAM sells for $3985, without 
disks. An enhanced unit with 512K 
bytes of RAM and a ROM-based Pro- 
BASIC interpreter costs $5550, The HP 
9121D dual floppy-disk drive, which 
fits neatly under the Model 16 and uses 
3 y 2 -inch disks {270K bytes per disk), 
costs $1775. 

The Model 16 was built to be reli¬ 


able, Environmental and STRIFE test¬ 
ing assure a very low failure rate prior 
to delivery, even for early production 
models. 

The Model 16 was designed with a 
wide growth path. Software is inter¬ 
changeable with that of the other Series 
200 computers, as well as with the HP 
9845 and the 32-bit HP 9000 com¬ 
puters, HP's Shared Resource Manage¬ 
ment network allows files and disks to 
be shared among groups of users. 

More than 30 different peripherals 
and over 200 instruments easily con¬ 
nect to the Model 16 over its HP-IB in¬ 
terface. An RS-232C interface is also 
built-in for increased flexibility. Other 
available interfaces include binary- 
coded decimal, data communications, 
color video, and a general-purpose 
card, 

A variety of HP and third-party soft¬ 
ware is available for technical and 
management applications. 

All in all, the HP Series 200 Model 16 
is indeed a lion packaged as a 
housecat.B 


DOUBLE 

the 

EXPANSION 

CAPACITY 


of your 

IBM PC: 



□ Brings system total to ten slots 

□ Six expansion slots plus power supply 

□ No special addressing, part of PC 
I/O bus 

□ Compatible with all PC expansion 
cards 

O No noise—no fan 

An expansion chassis is a must for any¬ 
one who needs to go behind the PC's 
minimum configuration. Simply plug the 
I-Bus SiX'Pac Expansion Chassis into one 
slot of your PC—and youVe doubled 
your expansion slots from five to a total 
of ten. There's no special addressing or 
software required. Cards plugged into the 
Six-Pac perform exactly as if they were 
in the main system unit. 

And there's plenty of power, too, be¬ 
cause chances are your PC will run out of 
power before it runs out of slots. The Six- 
Pac’s 40W supply quietly powers its own 
slots, with negligible power drawn from 
the PC, 

It's only $695, including 18" shielded 
interface cable {or $755 with a four-foot 
cable). Call us today for all the details. 

Call toll free: 

( 800 ) 382-4229 

in California call (619) 569-0646 

The l-Bus 
Six-Pac 
Expansion 
Chassis 



8863 Balboa Avenue 
San Diego, CA 92323 
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Texas Instruments' 99/2 
Basic Computer 

A look at the design process from concept to prototype 


Designing a new low-cost com¬ 
puter system is a delicate balancing 
act* Your system must satisfy the 
needs of your market, respond to the 
challenges presented by your com¬ 
petitors, and still be profitable to 
build and market* In designing the 
new Texas Instruments 99/2 Basic 
Computer, we managed to achieve all 
of the above requirements in only 
four and a half months, which may 
be record time for a new system. 

The TI-99/2 was developed to 
compete directly with such low-cost 
computers as the Sinclair ZX81 and 
the Timex/Sinclair 1000. The tremen¬ 
dous demand for computers that sell 
for less than $100 demonstrated a 
growing need for a low-cost com¬ 
puter-literacy product for both 
children and adults. Our primary 
goal as designers of the TI-99/2 was 
to build a home computer that would 
enable people of all ages to take part 
in the computer revolution around 
them. It would also be used as a 
learning computer for students from 
grade school through college. 

To satisfy consumers' needs, a low- 
cost computer must function beyond 
the computer-literacy stage; only 
then can it enable novices to improve 
their newly developed skills, through 
activities such as personal record 
keeping, education aids, and even 
mind-challenging games. Further¬ 
more, the computer must be capable 
of growing with individuals who 
want to develop more advanced skills 


Harry Littlejohn and Mark Jander 
Texas Instruments Inc, 
Consumer Products Group 
FOB 10508, MS 5849 
Lubbock, TX 79048 



Photo 1: The Texa^ Jnstruments Bask 
Computer 99/2 is designed to compete 
directly with low-priced computers such 
as the Timex/Sinclair 1000. BASIC pro¬ 
grams written on the 99/2 can run on the 
TI-99/4A, but the reverse is not true. 

or applications, 

Texas Instruments set what we con¬ 
sidered to be very aggressive goals in 
the design and manufacture of the 
TI-99/2, In this article we'II discuss 
those goals and how we met and 
sometimes, in our opinion, surpassed 
them in the course of the four and a 
half months between the initial con- 
cept and the completion of working 
prototypes for the January 1963 Con¬ 
sumer Electronics Show (see photo 1), 

Design Requirements 

We believed a major portion of our 
market would be first-time computer 
buyers looking for a minimal invest¬ 
ment in the world of computers. We 
kept the price Ipw, hoping that those 
who decided computer programming 
was not for them would not regret the 
expense. Our basic assumption about 


these potential buyers was that they 
would base their purchase decisions 
on price, not features. Computing 
power, expandability, and the avail¬ 
ability of peripherals would be a 
relative measure for choosing from 
among several computers in the same 
price range. 

We felt strongly that the first-time 
buyer must not be intimidated by the 
product. The console, we decided, 
must be simple, and the keyboard 
must be no more complicated than a 
typewriter keyboard, A cluttered 
keyboard, with multiple-function 
keys—and, therefore, multiple 
legends—would generate an immed¬ 
iate 'I'll never learn to use that" at¬ 
titude. In addition, we thought the 
computer should be sufficiently sim¬ 
ple to operate and self-contained 
enough to ensure ease of use. 

Once the beginner starts to develop 
computer skills, the computer needs 
peripherals that make new applica¬ 
tions accessible. An economical pro¬ 
gram and data-storage unit was nec¬ 
essary, as were preprogrammed ap¬ 
plication software packages to in¬ 
crease the computer's utility. We 
decided that the system would also 
need a low-cost printer for listings 
and as a way of keeping track of pro¬ 
gram output. In addition, the system 
needed to handle the memory expan¬ 
sion that becomes necessary as pro¬ 
gramming expertise increases. 

For computer owners who progress 
to more advanced applications, a 
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range of more sophisticated periph¬ 
erals is necessary* We saw a need for 
communications or networking de¬ 
vices; high-density, fast-access mass 
storage; and printer/plotter-type 
peripherals to provide a very power¬ 
ful but low-cost computer system {see 
photo 2), Growth beyond these levels 
of sophistication would probably en¬ 
tail buying a computer with greater 
capabilities* 

To ease the upward migration to 
more sophisticated computers, we 
decided to make our computer part of 
an integrated product line based on 
the 99/4A. Integrating the computer 
with other TI products would enable 
us to provide compatible software 
and peripherals for other members of 
the Tl Home Computer Family. Pro¬ 
gramming techniques and computer 
programs developed on a low-cost 
machine could be used on the more 
advanced machine without being 
rewritten. Peripherals for the new 
machine would then be compatible 
with the more expensive console, and 
none of the equipment and program¬ 
ming exchanges would become 
obsolete. 

Having identified these require¬ 
ments, we selected the following 
characteristics for the TI-99/2: 

1) a computer system for less than 
$100 that consists of a console, an 
external AC adapter for power, 
and a minimum of 2K bytes of 
RAM (random-access read/write 



Photo 2: Peripherals for the 99/2. The 
line of low-cost peripherals includeSf from 
top to bottom: the HX-1000 printer/plot¬ 
ter, the HX-2000 Wafertape Digital Drive 
tape unit, and the HX-3000 RS-2J2C inter¬ 
face, 

memory) and 16K bytes of ROM 
(read-only memory) 

2) a buOt-in, two-channel black-and- 
white RF modulator (channels 3/4) 
for connecting the system to a 
standard TV (use of black and 
white was necessary to achieve 
cost goals) 

3) a built-in interface for a standard 
audio-cassette recorder to provide 
economical mass-storage capabil¬ 
ity. Only audio in/out would be 
supported by the system. Cost 
would not allow support of motor 
control 

4) a built-in Hex-bus interface to pro¬ 
vide compatibility with the line of 
low-cost peripherals 

5) an operating system that would be 
a subset of TI-BASIC as used on 
the TI-99/4A Home Computer 
console. Thus the software written 


on the 99/2 would be upward com¬ 
patible with the 99/4A* For cost 
reasons, the 99/2 would not use 
the Graphics Read-Only Memory 
(GROM) programming language 
of the 99/4A and, therefore, 
99/4A command cartridges would 
not be compatible with the 99/2. 
Software compatibility would be 
provided by BASIC programs 
stored on cassette 

6) no sound, color, or joystick 
capability would be supported, 
again because of cost constraints 

7) the full system bus structure would 
be available at an expansion port 
on the rear of the console. This 
would facilitate memory-expand¬ 
ing Solid State Software cartridges 
(not 4A compatible) or any other 
future system expansion 

8) a nonintimidating, 48-key type¬ 
writer-like keyboard with only 
two legends per key top. Layout 
and functionality of the keyboard 
would match that of the 99/4A. To 
achieve the goal of two legends per 
key, lowercase letters would not be 
supported. 

To enhance user acceptance and 
utility of the keyboard, we needed a 
raised key that provided tactile feed¬ 
back as it was pressed. But we also 
needed the economy of a Mylar key 
material. Our mechanical design 
team came up with a keyboard sys¬ 
tem that provided both advantages: 
using a Mylar key matrix under an 
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Photo 3: The main circuit board of the 99/2 contains the TM59995 microprocessor, video controller chip. I/O controller chip, two 
static RAMs (4K bytes), three ROMs (the final version will have one 32K~byte ROM), a two-channel Rf modulator, and the 5-volt 
DC regulator with heat sink. 


“elastomeric" key-top assembly. The 
elastomeric system provides 48 raised 
keys in a single molded sheet, an ar¬ 
rangement that takes advantage of 
the elastomeric properties of the 
material. Depressing the key actuates 
the Mylar underneath. 

Internal Architecture 

We decided to use the new high¬ 
speed TMS9995 microprocessor that 
runs at 10.7 MHz, a standard crystal 
frequency. We chose the TMS999S 
over the TMS9900 because it requires 
fewer external control components 
and less circuit-board space due to its 
smaller package {see photo 3). 


The 99/2 uses a standard address/ 
data bus system. By using a 16-bit 
microprocessor and DMA (direct 
memory access) video processing, 
we attained a high-speed system per¬ 
formance. Initially, the system had 
only 2K bytes of RAM. But when we 
expanded the system from 16K bytes 
of ROM to 32K bytes of ROM to 
allow the software to run a full file- 
management system without a plug¬ 
in module, we decided our overhead 
use of RAM was too high. We added 
2K bytes of RAM to carry the 
overhead of the system BASIC and 
still give us a reasonable amount of 
space for the program. 


The total RAM in the computer is 
actually 4.2K bytes, including the 256 
bytes of scratch-pad memory in the 
TMS9995 microprocessor. That 
scratch-pad memory helps improve 
the speed of the system. The 32K-byt€ 
ROM has a physical address space of 
24K bytes, and the last 8K bytes of 
ROM are bank switched to preserve a 
32K-byte expansion-port capability 
{see figure 1), 

The expansion port has all system 
control address and data bus signals 
available. This allows expansion with 
RAM, ROM, or I/O (input/output) 
cartridges. The 32K-byte expansion 
address space can be configured in 
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TIMES 

FASTER THAN 
dBASE II ‘ 


(f you bought your computer to save time, then you 
need SUPER, the most powerful database system you 
can use. Power is a combination of speed, ease of use 
and versatility. SUPER has them all. 

FAST - To demonstrate SUPER'S speed, ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs. the acknowledged leader. A simple marling list 
application was chosen to minimize dBASE 
programming cost. The results: 


Task 

Set up/Program 
Input 100 records 
Sort & Print Labels 


SUPER Time 
5:20 min. 
60:29 min. 
6:41 min. 


dBASE If Time 
12:18:00 hrs. 
1:27:50 hrs, 
4:18 min. 


Totals 


1:02:30 hrs. 13:50:08 hrs. 


Notice that SUPER was faster at every task where your 
time is involved—and saving your time is probably the 
whole reason you bought a computer. 

EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven, office personnel can easily 
learn to use SUPER to set up their own applications, 
speeding and simplifying dozens of tasks without the 
need of programmer support. 

VERSATILE - SUPER, unlike other business 
programs, doesn't dictate how to run your business. 

With SUPER the computer does what you want, when 
you want, the way you want it. SUPER may be the only 
business program you’ll ever need. It can handle 
customer files, payables, receivables, depreciation, 
appointments, cost accounting, time charges, 
commissions, inventory, manufacturing control, and 
even matrix accounting systemsi 

SUPER PERFORMANCE AT A SUPER PRICE - 

That SUPER beats the $700 dBASE program may 
surprise you. but in terms of price vs. performance 
SUPER has no competitors. Among its features are: 
production input, data compression, multiple databases 
on line, transaction posting, file reformating, stored 
arithmetic files, flexible report formats, hierarchical sort 
and multi-disk files for up to 131, 068 records. It can 
select by ranges, sub-strings, and field comparisons* If 
interfaces to word processors such as WordStar™ 
SuperSCRIPTSIT™, Model 11/16 SCRIPTSiT™, and 
NEWSCRiPT™. In fact SUPER has so many features that 


it takes a six^page product description to cover them all. 
Write or call and we’ll send you one. 

SUPER is available for TRS-60™ Models I & III under 
NEWDOS™. LOGS™, and DOSPLUS: for TRS-80 Models 
li, III and 16 under TRSDOS™: and CP/M™ systems. 


Prices: TRS-80 and Osborne versions $250.00 

Other CP/M versions $295.00 

Manual (Price applicable to purchase) $ 25.00 

Now available for the IBM PC $250.00 

MasterCard and VISA accepted. 


OTHER SOFTWARE 

• ManageMint™: A PERT/CPM project 
management system compatible with SUPER. It 
includes scheduling, resource and financial 
management modules. 

• Sales Planning and Data Extraction System: 
Improves hit rates while cutting costs. 

• Small, economical program packages for 
accounting, business and office applications as 
well as utilities. 

Write for Catalogue 



Institute for Scientific Analysis^ (nc. 


SOFTWARE FOR HARD USE ™ 


Dept B -3 Institute for Scientific Anal^is. Inc. 

P.O. 80 x 7186 Wilmington, DE 19803 (215)358-3735 

ORDERS ONLY 
800-441.7680 EXT. 501 

Trade marK owners: dBASEII-Ashton-Tate SCRIFTSIT. SuperSCRIPTSlT. TRSDOS. 
and THS'BO-TandY Carp. NEWDOS/BO-Apparat, Inc. Word Star-MicroPro Inll Corp, 
NEWSCR1PT-PROSOFT L DOS-Logical Systems, Inc CP/M-Digital Research 
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Figure 1: /ntemai architecture of the Tl-99/2. 


SK-byte increments of memory with 
ROM building up at the low end of 
the expansion address space and 
RAM building down from the high 
end of the expansion address space* 

The system contains two gate ar¬ 
rays; one controls the video display, 
and the other handles I/O functions. 
Gate arrays are a low-cost method of 
designing custom ICs (integrated cir¬ 
cuits), Starting with an array of logic 
elements on an IC, the manufacturer 
simply designs a mask to connect the 
elements in the final metalization pro¬ 
cedure, To change the logic on a chip, 
you simply change the mask. 

The video-display controller is a 
DMA processor that shares RAM and 
ROM with the microprocessor. The 
shared-memory structure improves 
the ability to effectively update and 
scroll the video display, thus allowing 
more time to be allotted to the central 
processing unit. 

The I/O controller handles the 
Hex-bus interface, cassette interface, 
keyboard, I/O, dock generation, 
system reset, and RAM/ROM chip- 
select generation. This gate array 
allows higher system integration and 
therefore lowers the cost of the 
system. 

The 99/2's BASIC language is ar¬ 
chitecturally different from the 
BASIC used in the 99/4A. To the user 
it appears the same, but to meet our 
goal of cost reduction we had to 
redesign the internal modules. For ex¬ 


ample, the RAM and ROM are in dif¬ 
ferent places in the 99/2 and 99/4A, 
Still, for the most part the BASIC 
commands produce the same re¬ 
sponses as the 99/4A BASIC, In addi¬ 
tion, the system is faster to execute 
and uses fewer parts. 

We decided to go with Solid State 
Software to meet the need for a plug¬ 
in module that would allow the user 
to personalize the system through 
configuration software. The user 
could turn the system into a terminal 
emulator, a learning aid, or a game 
machine. 


We didn't want the 
beginning user to have 
to hook up too many 
external parts. 

We built the RF modulator into the 
system to simplify use. We didn't 
want the beginning user to have to 
hook up too many external parts. 

The 99/2 uses a 128-character set. 
Each character is an 8 by 8 dot 
matrix. It takes 8 bytes, or 64 bits, of 
information within the ROM to 
define each character. There are 1024 
bytes of ROM in the system commit¬ 
ted to screen generation; these are 
unavailable for system BASIC, 

One byte of RAM is required for 
every character location on the screen 
(768 bytes for a 24-character by 
32-Iine screen display). The central 


processing unit writes a code into 
each of those RAM locations. The 
gate array then reads that code and 
knows which of the 128 characters to 
display on the screen. The video con¬ 
troller chip and the microprocessor 
share the system in order to keep the 
display from flickering, which can be 
annoying to the first-time user. 

The video controller chip has 
dominant control of the bus system. 
When it wants the bus, it gets it—no 
matter what the central processing 
unit is doing. We designed it that way 
to satisfy the refresh-rate re¬ 
quirements. The processor can com¬ 
pute only when the video controller is 
not using the system. The central pro¬ 
cessing unit can compute only during 
border times, when the electron beam 
is not drawing a trace on the screen, 
such as during the horizontal retrace, 
vertical retrace, and top and bottom 
border times. 

When the screen is full of 
characters, the video controller has 
the bus 90 percent of the time, and the 
central processing unit can be used 
for computing only about 10 percent 
of the time, which slows down the 
computer drastically. To overcome 
this limitation, we designed the video 
controller with enough intelligence to 
know not to tie up the system when 
nothing is displayed on a line. At the 
end of every line that is generated, the 
processor writes what is called a 
blank end-of-line character. The 
video controller responds to this 
character by releasing the bus for the 
rest of that row on the line. 

When the screen is blank, the video 
controller accesses the memory only 
1/768 of the maximum computation 
time available. Because a line of 
BASIC code seldom fills an entire 
screen line, the computing time is 
greatly increased by this feature. If 
we need to compute quickly, the sys¬ 
tem has the ability to disable the 
video chip; then there are no inter¬ 
ruptions to computing time. The soft¬ 
ware controls the screen and can be 
accessed through BASIC. 

BASIC 

To facilitate our computer-literacy 
goals for the 99/2, we provided three 
additional BASIC statements that are 
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not compatible with the 99/4A but 
that do allow the user to develop 
some assembly-language program¬ 
ming skills. These are the PEEK, 
POKE, and MCHL (machine-lan¬ 
guage execute) commands that let the 
user read/write directly into mem¬ 
ory. By using the MCHL command, 
the user can execute an assembly-lan¬ 
guage program. Most applications on 
the 99/2 will not require the PEEK, 
POKE, and MCHL commands, but 
their availability gives users a chance 
to do assembly-language program¬ 
ming, even though it is not supported 
by the 99/4A console BASIC. 

The 99/2 users manual explains 
any of the incompatibilities. It is im¬ 
portant for the user to know these 
when writing a program that uses the 
assembly-language capabilities of the 
99/2, Those instructions will be 
flagged as errors on the 99/4A, We 
felt that anyone who can program in 
assembly language will understand 
how to change the program to run on 
the 99/4A. Anything written totally 
in BASIC will be compatible. 

System Software 

The system software of the 99/2, 
we decided, would provide power-up 
initiation and system configuration 
definitions and would allow users to 
select operation in BASIC or to use an 
applicatiort module that had been 
previously inserted into the expan¬ 
sion port. We decided to implement a 
subset of the TI-99/4A console 
BASIC to satisfy the upward software 
compatibility users need to migrate to 
another computer system. 

Because of architectural limita¬ 
tions, the 99/2 does not support 
several features—CALL COLOR, 
CALL SOUND, CALL JOY, CALL 
CHARS, and CALL SCREEN, The 
cost of the additional hardware re¬ 
quired to support these features 
would have caused us to exceed our 
pricing goals. 

In addition, the system would not 
use the TI-99/4A GROM language 
because of the cost of the hardware 
required to support GROM chips. We 
had to develop a completely new 
BASIC interpreter for the 99/2 that 
was optimized to use the speed ad¬ 
vantages of our architecture yet pro¬ 


vide a meaningful subset of TI- 
BASIC. We included a full file-man¬ 
agement system in the system soft¬ 
ware to take full advantage of the 
Hex-bus peripheral system. 

Within the time frame we gave our¬ 
selves, we didn't have sufficient 
resources to develop a complete soft¬ 
ware system for the 99/2, so we 
decided to go to an independent third 
party for the software generation. We 
needed a group that was willing to 
undertake a task of this magnitude in 


the time allotted. 

We contacted the University of 
Southwestern Louisiana (USL) in 
Lafayette, Louisiana, because its 
computer science department had 
worked with TI before and came 
highly recommended. After we dis¬ 
cussed our concepts and needs with 
them, the USL team accepted the 
challenge. During the course of the 
four and a half months in which we 
prepared prototypes for the January 
1983 Consumer Electronics Show 
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COMPUTERS 


ALTOS 

6-l5D-$2120 5-5D--$3985 

580-10 - $4695 586-10 - $5698 

580-14 - $9395 8600-12 S8950 

NORTHSTAR 

Advar^tage — $2250 280A — $1950 

5m Byte - $3350 1 5m Byte - $4499 

TELEVlDiO 

802 - $2599 802 H - $4450 

e06 - $4950 800 A - $1250 
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CALL 


APPLE CARDS 


16K RAM - $78 Z80 CARD - $235 

VideK Card — $227 Viewmax-SO — $175 
Mscrosoft Prem. Pk — $475 


PRINTERS 


OKIDATA 

M92A - $480 M93A - $830 
MB2A - $385 W/Tractor Bi Grap, - $465 
M84P - $965 M845 - $ CALL 

Pacemark 2350P ^ $1999 
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8510P-$399 8510BCD-$499 
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8023 - S42B 7710 - $2045 
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DISK DRIVE 


Microsci Apple Or. $265 
Rana Elite I — $275 
Rang Elite III — $550 
Rana 1000 — $375 



TERMINALS 


ADDS 

A1 - $485 Viewpoint A3 — $485 

HAZELTINE 

1500- S99B ESPRIT - $498 

TELEVIDEO 

910- $569 925- $718 

970 - $1040 950 - $899 

ZENITH 

Z19- $670 Z89- $2129 


HAYES - MICROMODEM - $263 
HAYES - SMARTMODEM - $199 
HAYES - 1200 Baud - $530 


DISKETTES/BOXES 


MONITORS 


Amdek 300- $135 Color I - $295 
Amdek Color \ I — $625 Amber — $149 
BMC Green - $05 USl Amber - $149 


I Elephant — $19 Scotch — $25 Dysan — $35 I 


GUARANTEED 
LOW PRICES 


COMPUTER ICS COMPLETE LINE 
SPECIAL 4164 (150ns) $6.50ea. 


Customer Service 
602 - 863-0759 
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(CES) in Las Vegas, Nevada, the USL 
team members provided very useful 
feedback on the 99/2 system architec¬ 
ture. 

Development Schedules 

The entire 99/2 system was con¬ 
ceived, designed, and developed in 
time to introduce working prototypes 
at the CES show. The full develop¬ 
ment cycle, from concept through 
production, including qualification 
and certification, was approximately 
eight months long. This achievement 
required the cooperative dedicated ef¬ 
forts of many TI groups both inside 
and outside the Consumer Group, 

Our Semiconductor Group devel¬ 
oped two new gate array ICs, from 
layout to working prototypes, in two 
months. Logic design of the gate ar¬ 
rays was done in Lubbock, Texas, by 
the IC design organization of the Per¬ 
sonal Computer Division in approx¬ 
imately one month. 

The mechanical design team of the 
Personal Computer Division designed 
and developed the console, AC 


adapter, cassette/video connections, 
and the keyboard in time to have pro¬ 
totypes at the CES show, also in 
about four and a half months. Devel¬ 
opment included implementation of 
advanced assembly techniques to 
all ow reduce d manufac taring time 
and lower cost. Our Industrial Design 
team provided the styling of the con¬ 
sole. 


The full development 
cycle, from concept to 
production, was 
approximately eight 
months. 


Other members of the TI Con¬ 
sumer Group also contributed greatly 
to the successful introduction of the 
Tl-99/2. Our packaging design and 
artwork team worked many extra 
hours to provide the appropriate 
packaging material for the unit, while 
our manual-writing staff developed a 
series of four manuals for the 99/2 
that gradually progress in complexity 


to handle the range from novice to 
computer hobbyist. 

Final Thoughts 

The TI-99/2 is not just another 
low-cost, entry-level computer. It is a 
computer system designed for educa¬ 
tion and personal use. Users will find 
it an inexpensive introduction to 
microcomputers. With the use of 
Solid Stale Software cartridges such 
as Learn to Program and Learn to 
Program BASIC, individuals and 
schools can easily obtain instruction 
in computer programming. 

By introducing peripherals and in¬ 
expensive software simultaneously 
with the computer, Texas Instru¬ 
ments believes this system will grow 
with an individual, inspire confidence 
in the use of computers, and foster 
the continued growth of the computer 
revolution.* 
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THIS AD WRITTEN FOR YOU... 

BYTE INDUSTRIES WANTS TO BE YOUR COMPUTER CONNECTION 

Byte Industries is your one STOP shopping place for over 50 lines of 
microcomputers, terminals, printers and various other computer 
peripherals and accessories. Byte won’t leave you at a STOP waiting 
for equipment to complete a sale. If you call in your order by 
1:00 PST, weT ship It out THE SAME DAY! 

Byte Industries is searching for qualified Computer Dealers in the 
business of reselling the product we stock. If youVe such a Dealer, 
you may have just found the best wholesale '^Computer 
Connection'’ available. 

BYTE INDUSTRtES IS THE AUTHORIZED COMPUPRO DISTRJBU POR 
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RELIANT • EFFICIENT • UPGRADABLE 


CMC 8/16 SuperSystem E 


• All Stoit SuperSystems are easily upgraded to 
our new 8/16-bit system which features 
Intel's 80186 Processor and full CP/M-86 
compatibility 

• "Perfett Writer" word processing standard 
with all models 

• Generous dealer and OEA/I discounts 

• 6 month warranty 

• National on-site service in over 150 cities 


• TurboDOS*. CP/M** and CP/M-86** operating 
systems 

• Floppy and hard disk drives 

• SuperNet, local area networking, accom¬ 
modates up to 16 users with 6 MB to 52 MB 
storage 

• All stand-alone models utilize 750K to 19 MB 
storage and can be field-upgraded to 
SuperNet status 


CMC International 


1720 130th Avenue N.E. 
Bellevue, Washington 98005 
(206f 885-1600 Telex 152556 SEATAC 


*Turtx)DOS is reglsteied Trademark of Software 2000 
**CP/M is a registered Trademark of Digital Research, Inc 


Circle 60 on inquiry card. 
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You'll never see Infocom’s graphics on 
any computer screen. Because there's 
never been a computer built by man 
that could handle the images we pro¬ 
duce. And, there never wiU be. 

We draw our graphics from the limit¬ 
less imagery of your imagirmtion—a 
technolo^ so powerful, it makes 
any picture that’s ever come 
out of a screen look like 
graffiti by comparison. 

And nobody knows how 
to unleash your imag¬ 
ination like Infocom. 
Through our prose, 
your imagination 
makes you part of 
our stories, in con¬ 
trol of what you do 
and where you go— 
yet unable to pre¬ 
dict or control the 
course of events. 
You’re confronted 
'■ with situations and 
lo^cal puzzles the like 
of which you won’t find 
elsewhere. And you’re im¬ 
mersed in rich environments alive 
with personalities as real as any 
you’ll meet in the flesh—yet all the 
more vivid because th^’re perceived 
directly by your mind’s eye, not 
through your external senses. The 
method to this magic? We’ve found 
the way to plug our prose right into 
your psyche, and catapult you into a 
whole new dimension. 

Take some tough critics’ words 
about our words. SOFTALK, for 
example, called ZORK® Ill’s prose 


“far more graphic than any depiction 
yet achieved by an adventure with 
graphics.’’ And the NEW YORK 
TIMES saw fit to print that our 
DEADLINE™ is “an amazing 
feat of programming.’’ Even a 
journal as video-oriented as ELEC¬ 
TRONIC GAMES found Infocom 
prose to be such an eye-opener they 
named one of our games their Best 
Adventure of 1983. 

Better still, bring an Infocom game 
home with you. Discover firsthand 
why thousands upon thousands of 
discriminating game players keep 
turning ever^^hing we write into 
instantaneous bestsellers. 

Step up to Infocom. All words. No 
gi^ti. The secret reaches of your 
mind are beckoning. A whole new 
dimension is in there waiting for you. 

^^mSmSSSSsSSm^ 







vipoconx 

The next dimension. 

Infocom, Inc., 55 Wheeler St., Cambridge, MA 02138 

ForwurL Apple If, Atari, CbmTtxxiflre &4, CP/M 8: DEC Rainboft', 

DEC RT'Il, IBM. NEC ABC, NEC PC-SOOO, Osbome 1. TI Professional. 
TRSrSO Model I, TR5-8f] Model IlL 
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Implementing Minicomputer 
Capabilities in a Desktop 
Microcomputer 

Multiple users, Xenix and local-area networks 
characterize the Altos 586. 


Colin Nayler 
Altos Computer Systems 
2641 Orchard Park Way 
San Jose, CA 95134 


The advent of powerful 16-bit 
microprocessors that support high- 
’ performance operating systems has 
set the stage for desktop microcom¬ 
puters in the $8000-to-$12,000 price 
range that perform on a par with the 
much more expensive minicom¬ 
puters. The 586 from Altos Computer 
Systems is one such machine. It was 
designed to offer a multiuser system 
with the Xenix operating system and 
support for a variety of local-area 
networking (LAN) and communica¬ 
tions protocols. 

In using the Xenix operating sys¬ 
tem, a joint development of Altos and 
Microsoft based on Bell Laboratories' 
Unix System III, the 586 is one of the 
first desktop microcomputers to offer 
the sophisticated facilities of Unix 
software. The 586 runs Xenix—as 
well as the MP/M-86, MS-DOS, 
Oasis-16, and Pick operating 
systems—in a stand-alone configura¬ 
tion, and it also supports LAN and 
communications protocols including 
Ethernet and bisynchronous, and will 
soon support X.25 and IBM's Systems 


Unix is a trademark of Bell Laboratories. 
Xenix is a trademark of Microsoft Corpora¬ 
tion. 



Photo 1: The new Altos 586 microcom¬ 
puter offers affordable, fast 16-bit pro¬ 
cessing to accommodate five users, ex¬ 
pandable to eight. The 586 uses the Xenix 
operating system and provides integral 
networking capabiUty. 


Network Architecture (SNA) pro¬ 
tocols. Such communications support 
allows this desktop machine to be a 
mode for corporate-wide office 
automation. 

Although the 586 is designed to 
meet multiuser and multitasking re¬ 


quirements, it can also be configured 
for single users who require large 
storage capacity or Unix software 
capabilities. The computing power of 
the Intel 8086 processor is enhanced 
for both single and multiple users by 
a design that employs two auxiliary 
I/O (input/output) processors and a 
proprietary memory-management 
scheme, all of which aid the efficient 
use of Xenix, 

Memory Management and Xenix 

Xenix presents problems for any 
8086-based multiuser system because 
the microprocessor lacks certain im¬ 
portant protection features that mini¬ 
computers running Unix software 
have, such as individual protection 
for memory contents when more than 
one user resides in memory at the 
same time. To overcome this 
obstacle, Altos's designers developed 
proprietary memory-management 
hardware, built with PAL (program¬ 
mable arrayed logic) and RAM 
(random-access read/write memory ) 
circuitry around the central pro¬ 
cessor. 

This memory-management system 
enables the central processor to set a 
user-mode bit when the machine runs 
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Selectric II 

15'' Cirrnjf BHAND NEW in IBM FACTORY 
CARTONS! DUAL BITCH, CORRECTING, 
mdudHTWO ELEMENTS, covor & inftrucliDn 
nvnuol. (IBM Sarviu D«pt, hiH accept 
tofviM eontfict from you, ifio huvBfK 


tocos Instruments 

Home Computer 

ri-99/4A ^ 


$77995 


SiAA COMMODOiE 64 
TWWT1!ADE-IN refund 

COMMODORE 64 

* 28915 , 


COMMODORE S4 
COMPUTER 


t tridn^n 


Irn RF modulitur 

Full Eolor gnphici, 

upfiirAomr cih 



3 INTELLIGENT WAYS 
TO BUY A COMMODORE B4 
11 You buy OHO from yi it $389-96 
2} You buy um from m tt $389.95, tfiin you 
lend in tn old/new (in tny condilion) 
computer or TV gime tn Contmodore & 
receive $100.00 from Them! 

3 ) You buy one CDinmodDre64from util $309.95 
Then yuu buy oite Timex TS IODO from ut for $44 .§S 
Then tend the Timex Id Commodore 81 get $ 100 . 00 . 
Ynu imrej! $44.95 A get $1011.00, net gain: $55^05 


DON'T BUY ANY PORTABLE COMPUTER 
UNTIL YOU SEE THE NEW COMMODORE! 

>4 ♦ » COMMODORE S SX-100 PORTABLE! * ♦ » 

* Full 64K COMPLETEL K PORTABLEf 

W (kilor Monitor built-in Specist Introductory Offer 
A Disk drive'built-in 

* FREE software package 

* Completely compatible with 

the Commodore 64 W V' 


COMPLETE 


* LOTS OF SOFTWARE AVAILABLE! Retail:$995 


$149“ 



Plui FREE $50 RF Mudulitgr 
1200 Per ipheri i E xpi niion Sox 219.95 
1220 RS>2 32 Card 149.05 

1240 Oi]l^ Conifoiler Ctrd 199.95 
1256 Expin. Syi. Didr Drive 319.95 
1250 Mcmnrv Exp. Card {32K) 239,95 
1276 P Code Cird{req.1 BOO) 199.95 
1600 Telephone modem 179,95 

4100 Mnnitar 339.95 

Extended Buie 79 95 LDGQ 99.95 
Tt 59 Prng. cHc 169.95 

PC rOOC PriBtof for Tl 59 159,95 

Tl Froinmmef {LCD) 59.95 

Tl 58C Prng, ok 89.95 

Tl 57 {LCI>) _37^ 


HP-75C 


m 


NEW COMPACT COMPUTEfi 
FROM Til CC 40 $199.95 

GC 40 porlibiB computer (22 ouna^ 
hit more futures thin name $795 & $995 
pnrtibk computers, 31 dlirictir diipliy, 
numeric pid, 200 houn on 4 AA battori^ 
Tl enhinoed Bask language, BK RAM ^ 
34K RDM, full typaiAifilief beyboird. 


HEWLETT 
PACKARD 

Handhalfl ComputBr $759J5 

HP-12 C Einancnl cilculitnr 99.95 

HP' 11C Scitnirf ie cilcuiftnr 7 3.95 

HP-tOC Scieniific calculator 50 95 

HPtSC Sdantmc cikulator 99 95 

HP-16C FininciifAiu linns cilc 99,95 

HP'97 Pingrimmafale prirrt ok 595.00 
*Buy ene af these pieducts 
new 6i receive a coupon worth 
one FREE Seiies 40 enhanccmeiit 
module fiont HP! Limited offer! 
HP41C ^Difammible ale » 159.95 

HP41C V Ptogrammibli nlc a- 213.95 
Opteit wand * 97.95 

Printflrfnr4tCV-ii- 203.95 

Card ruder for 41CV/C < 15 2.95 

li thermal pfim/plptier # 319.95 

Video imarface (HP I21«3A1«249.95 
HP IL Syitemion Kind 
It mtirfici module 99.91 

Diptif assene drive » 439.95 

E xlended function mem mod 61.99 
E xitndsd memory mod ult 01.99 
Time module 61.99 

Memory module lor 41C/CV 25.00 
Dued memory mod for 41C 05.09 


ipplialion pan fur lolid itita software. 


Fiains 

briefcase/brother 

PkfBtitl ElKtrenic TyPfWniTER 
Sugg. retii(:S209.9S 
Ttn vltimete pertibl* tyoflutderi 
OiwriiH ir biRirifi oi AC idipior 


TELEVIOEO S99.95 

TERMINALS 925 794.95 

950 999.95 

970 1144.95 

Second pg memory 69.95 


Z 6(3 Card Tor Commodore 64 $259.95 

90 Column Card For Commodore 64 169.95 

40 Column (^rd Far VIC-20 99.95 

40 Column Card w/OK mem built in for VIC-ZD 139.95 

Video Pick S4K For VIC 2Q 329.95 

FREE WITH PURCHASE uf each Z-80 card, 80 column, 
40 column or Video Pack 04, you receive the following: 
Word AAaster word processor seftwure 
Mailing List software 
Telecommufiicatioits software 
Due to the tramendout dtmend of these product!, gondi 
era aibjoct to ivailabililv. Place your orders now! 



ArARIKX) 

‘499 


410 

810 

B50 


,TVI 

*Ca]l us for 
QC ^ info about 
possible 

48 K It 00 rebate, 

Progreni recorder 79.9B 

Disk drive 449,95 

interface module tB9.95 


Opti PROGRAMMER KIT with BASIC $69.95 
Good on all Atari computen 


I 


rtt-tMiI iCarniiilir 
E^ei'nrii tf UXl 


CC commodore 

VI02^$ 9Q95 

*When purchased as uri of this peekaic ONLY. 
VIC'20 $129.95 whsn purchased alone. 
DISK DRIVES & OTHER PERIPHERALS 
1541 Diik Drive $366 95 iMf^pfibrais 

1530 Detautti 89.96 r/w 

152S E Pfinter 339,91 VtC 20 as ji 

1600 VicModem 99.95 Commodore 64 

1520 NEW! Color printtr/planar 119.95 
1701 NEWt 14" eolQF mtifiitof ZIf .95 


N EWI ATAR n 92 6 ^ SPECfA i IN TRODUCTOH Y PR tC£ S*4i J5 
DOT MATRIX PRINTER -4B40 132 Column with buffet 
includn I/O cable - 4/0 INTERFACE REOUiREOt 


ATARI I200XL $56995* 

ATARI 1ZIHIXL ^ THE * STATE OF THE ART ^ MACHINE! 
Full 64K RAM/256 Galgn/16 Function keyifli ipacul 'Katp' kay 
•your net priu after $1118 rahata from Atari _ 


SPECIAL PACKAGE OEALi 
VIC 20 99.96 

DATASETTE Hecarder69.96 
GORTEK Software 20.05 
TOTAL Cost 189.95 
Ydu piy $189.95 for $269.96 value! 
MufI purchase whole packap tn tike 
edventi^ of thefc unheerdmf pricei! 


TIMEX TS-1000 

Timix TS IDOB Computer « J| QC 

hiy us $59.95 end get e $15.00 ^/l/l 
RE BATE frum Timex! ■fT 

FREE RF nwdulator 
16K RAM Expeniion $45.95 

Timex Thermal printer/graphics 94J5 
Pan aeon id program) rggifder 39.95 


BUY 3 PIECES OF SOFTWARE 8i 
GET THE FOURTH OME FREE! 

Tl MEX Software (76 progrimi for you!) 

Stock Dption Analyiff 16.95 

IRA Planner 15,95 

Real Eilate Invextmant Anolysis 14,95 

Perm net Finance Planirer 12.95 

PUrdalio Anilyni 14.95 

Oudicter 15.95 

Orginraer 16,95 

ChedtbDok Mmeger tS,9S 

and more and mare.. .Call oil 


CALL FOR DETAILS 


$ 


ATART 

400 

* After $50 cash rebate from 
Atari & $70 software offer- 
you pay us $219,95 


99 


iBS 

1GK 


STAR GEMtNt 

THE HOTTEST COMPUTER PRIWTER TODAY! 

100 epa Epsun pin & ptug compitihle-IBO day warranty- 
9 X 9 dot matrixTriction & tractoi feerl-proportional 
spacing font-hit imago gTophics-hi-tfirtctionBl logic seeking 
Z,3K buffer built in high quality printer for a LOW cost! 
$379.95 10" carriage (80/96/132 col) 

$489.95 IS"carriage 1136/163/233 col)^ 


NEW LINE OF CASIO WATCHES 

CFX ZD ^vn nk. 3 conit nnie. etrtrlc anwriian, S dii 

mntiiie, trig, lag, reali, Fi, lifu, riE, Kiartn, cpInndH 
CF X 200 Sc$Mi cak nn* at ehon alvi chreim pitied cate 

TC SflO CalcvfUidi w^iafii lajcti laai-nD htyhl, lun tavcii_ 

nuinliir A K werht^fiDf wiich, ct dowfl. cflvedii, alaiirv H moral 
CS12/13 Calnilatai wateh, "E" lipt, akm [Top midi, canatinti A maii I 
CSI2T/I31 Calc wHick, limiltf to ■bavt tl2/t3) m/chrom* plitfij oati. 
"niOH Vral«i|ioni,6IOft,>Z/2ahr.ctD«midi.it»eltn ittd, ate. 

-iiDWlOaO — 



Dwtoeoc Wiur ipnrti, GH ft,! 


0 S/S «K aaly, nsin braoxlil 


H4GDC Wain rportt, 340 H, dop witch, ilirm.ct down. 12/24 hr, 5/S cata Ji.Dg 

W 24 Waltf ipont, \ SD H. itoji wcich. ilirm, cidowe, 12/24 hr, aic. Zt.lG 

TS IIOQ Timiwraljri werch, 300 tl, prgg. ttmp. igCM 1F) to W(J[144f L U.K 

atarin nMde. 1G lona world tlma. tliarir»malar mailt, itap wteh. rtc. 

Jagitf't mteh, ISO tl, lilinti, tinwr, pjnr madi A mart! 24.H 

Lidiaf' wralif iporu. 150 ft, nltndar. aicaiHf divtav Tl-OSi 

" " ' nHirti. 150 fr, S/S aw. tkrnt. Blmdif, A hmfi! J4.95 

_t Oifiini typf, dual limt, akadar, ilirm, itap 29.B5 

mich. hirN lima tigilil runet.. dhrUnlf plilid. batutifiiM 
&>ni II AUZQl im eaidteof (Geld pirnd) TS.IG 

Super-daluii inilog Saika DipielW lypa, 4url lime. aUrm, aip. fiS.IS 
flop wteh, hfly timi fignel tuiwt, fliielHi ft»< qh- 
AQ SlIGL Super dalaxi. omibir lo^AQEigL, willi fahd plattd aw. TS.IG 


3 31 
LWG 
141 MIC 
AO 2011 

AQ 20BG 
AO 5111 


TRANSTAR MODEL 315 
4 COLOR PRINTER 


$ 


499 


95 


80-column 
Tractor or Friction 
Parallel IFC 
6-month warranty 


AMDEK Monitors 

12" Green 


V300 

V 30a-A 
V310 

V 310-A 
Color I 
Color II 
Color III 
Color IV 
Amplot 


12" Amber 
12"Green-TTL 
12" Amber-TTL 
12" Composite 
13"RGBTTL 
13"RGBTTL 
13"RGBAnafDg 
4-ccHor 1lx 14 bed 


13BJ5 

149,gs 

mM 

162.95 
309.66 

719.95 

389.95 
1049.95 

759.95 


NEC 

8032 

Seriil IFC 


$499.95 

149.95 


SFINWR ITERS 
also available 
Call for best price! 


QUME PRINTERS 
Model 1140f^/Sprifit 
IFC Seriaf or Parallel (required) 

Tractors 
Cut sheet feeder 
OKIDATA PRINTERS 84P 1069.95 


1395.00 

84.95 

185.95 

659.95 


80 

347.95 

84S 

1149,95 

82A 

419.85 

92 

529.95 

83A 

694.85 

93 

937.95 


$349 


95 


MX-80WITH 
GRAFTRAX 

All other EPSON models available at 
exceptional prices. CALL US TODAY! 

tHCflEOflLE ■ ■ ■ 

EIKIWMMG nPflNKTSr^^B $|| 


PRAXIS 35 PtirtibfD w/com 
3d itch/5 lingtiagc; sugg. titt:$750.Q0 
PRAXIS 3D Pnrtabfa w/case 
Single pitch/5 language; sugg. list:$640.DO 

PflAXIS 40 Haivy duty office T/W 

3 pitch/B language; sugg. list:S995.Q0 
PRAXIS 41 Heavy duty office T/W 
3 pitch/S language; sugg, lift'Sl 095,00 
has built-in port fnr interfaDe to computer 


,^11 us about 

$50 U.S.BQND 
oHerl $369.95 


119.95 

499.95 

539.95 


99.95 


OptionAl carrying case for 4G/41 (hvy dtfty) 

Inteffaces available for above models 

to connect tu eumputer, serial nr paratleL 249J5 



ALTOS COMPUTER SYSTEMS 

All systems available - call for best price! 

FRANKLIN ACE 1000 & ACE 1200 


Much bettar than Apple lor Much LESS! 


SOFTWARE FOR: leM -Auri. 

Timex - Cummodore - TRS BO - and MORE! 
We have thousands of prugreins for you- 
Pleate call - Tl full panes in our catalog! 


SONY. 

LMYO TOBHIBA 

AIWA PERSONAL STEREO 

The Prafeuianal, rec/pla^ckMulby $269.96 

AM/FM stereo cass. TBc/fauilt-in tpkrs 124.95 

POElteHize 5 bsfid short wivi radio 67 J5 

Ultrx-riim miErDCOSS. rec. Thinfteit 159.95 

ICR 7609A AM/FM 7-band sfiort wave ndio, great unit! 199,96 

FM Wik F M Wa! kman w/hesd phones, in iteriD 49.9 5 

Exlra-light weight micro-rec., edit, one touch 57,96 
Walli man Stareo pl*yer/F M sterio rec, ate. 159.95 

Li|(TtWBight cass. rec., edit, mi crophone 69.96 

Walkman storeu cati playEr/hdpImei, bettciip 64.95 



AM/FM rtereflpCBsi. player & moreFFantastic! 
Minisize slereo cast, playar, tone cunt, tsse 


60.95 

37.95 


Compact AM/FM ftareo cais. rac/play, aula. rev. 
Voice-ictivated microcKS. rec; 2 ip'd Z hrs rac, + 
Stereo AM/FM cais. rac/p layer & more 
World's unaliast airto rev rec/pl«yef, more! 

TOSHIBA- 

RP 70DF AM/FM than wave redia, xtereo 3” itteakEin 


149.96 

159.95 

139.96 
149J6 


Credil card FM stereo receivif, headphones 


59.95 

57.95 


Circle 450 on inquiry card. 
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an application program. When this 
bit is not set, the system is in system 
mode, which runs the operating sys¬ 
tem kernel. The memory-manage¬ 
ment system also disables certain 
operations in user mode, such as I/O 
instructions and memory accessing 
not belonging to a currently active 
user. If a user attempts any of these 
operations, the system issues a non¬ 
maskable interrupt that clears user 
mode and puts the machine in system 
mode. Without this protection, these 
operations can corrupt the system for 
all users. 

The heart of the memory manage¬ 
ment system is a 256- by 14-bit logical 
RAM section, into which Xenix 
writes the control bits for as many as 
256 memory segments (pages) of 4K 
bytes each, along with a page-reloca¬ 
tion value that relates logical and 
physical address space. The control 
bits define legal memory access and 
are read by PALs, which function as 
comparators to detect the execution 
of illegal instructions and alert the 
central processor to prevent illegal 
writes. The relocation value becomes 
part of the physical memory address, 
permitting memory segments to be 
assembled noncontiguously while the 
central processor makes accesses as if 
the memory were a solid block. 

The memory-management system 
thus makes it possible for the 8086 to 
run Xenix efficiently by providing a 
paging system that permits "'scattered 
loading" of processes into logical 
memory: the 4K-byte pages can be 
scattered throughout the 1-megabyte 
logical memory (i.e., mapped any¬ 
where), eliminating the time-consum¬ 
ing search for extensive contiguous 
physical memory to load a process. 
Unlike some minicomputers, the 586 
can swap pages of lengthy programs 
back and forth between the scattered 
areas of noncontiguous main memory 
and a swap area on the hard disk. The 
586"s intelligent hard-disk controller 
further speeds swapping by writing 
and reading multiple pages in less 
than one revolution, rather than the 
several revolutions required by many 
minicomputers. 

Making Xenix Universal 

Regardless of its processing power. 


disk storage, and communications 
capabilities, however, the 586 would 
not be appropriate for corporate- 
wide office automation without some 
way to make its Xenix operating sys¬ 
tem amenable to the typical business 
user. To this end, Altos has created a 
'Tjusiness shell" that presents Xenix's 
capabilities in an easy-to-use menu- 
driven format. 

This Xenix business shell is com¬ 
patible with virtually any RS-232C 
terminal and is accompanied by 
several integrated applications pro¬ 
grams for nonprogramming person¬ 
nel, including an electronic mail 
package developed by Altos, a finan¬ 
cial planner based on Microsoft's 
Multiplan, the Horizon word-process¬ 
ing system, a Business Basic III inter¬ 
preter, a seven-module accounting 
package, and an interactive tutorial. 


A "business shell" 
presents Xenix's 
capabilities In an 
easy-to-use format. 


System programmers can use the 
shell s facilities to customize software 
for end users by modifying menus 
and prompts. The menu system is 
composed of a collection of ASCII 
(American National Standard Code 
for Information Interchange) files 
that may be viewed and modified 
either through the menu development 
portion of the system or directly with 
any text editor. Data is stored almost 
exactly as it will appear, which allows 
precise control over the final screen 
displays. Moreover, the menus and 
prompts themselves are structured 
around the Xenix file system as a con¬ 
venient mechanism for customizing 
software. 

The shell frees a user from having 
to learn the myriad commands that 
make Xenix a versatile and powerful 
tool, but not an easy one to master. 
The Xenix command "mkdir," for ex¬ 
ample, creates a new directory; "cat" 
concatenates files and displays them; 
and "rm" removes them. In contrast, 
the 586's Xenix interface offers clear 
menu choices at each stage of a user's 
interaction with the system. When 


additional input is required, the sys¬ 
tem prompts for it at the bottom of 
the screen. For inexperienced users, 
the 586's business shell provides com¬ 
plete online assistance, displaying in¬ 
formation about any menu or selec¬ 
tion. Sophisticated users can execute 
Xenix commands directly simply by 
prefacing them with "f" or by enter¬ 
ing the standard Bourne shell or 
C-shell, 

Local Networking 

and Remote Communications 

Xenix capabilities and 16-bit archi¬ 
tecture in a desktop computer are im¬ 
pressive, but the range permitted by 
ribbon or RS-232C cable between a 
terminal and the microprocessor is 
not great. A stand-alone multiuser 
system cannot address the processing 
requirements of users on another 
floor or another continent. Sophisti¬ 
cated networking and communica¬ 
tions capabilities are required, which 
the 586 solves by offering two LAN' 
configurations and the bisynchro¬ 
nous, X.25, and SNA communica¬ 
tions protocols. 

The more modest networking 
scheme is Altos's proprietary RS-422 
twisted-pair LAN software called 
Altos-Net, which is supplied in the 8K 
bytes of ROM {read/only memory) in 
the main board's ZSO processor. 
Based on UNET software from 
3COM, Altos-Net runs at 800 bits per 
second (bps) and uses a bit-oriented 
synchronous data-link control 
(SDLC) protocol to link as many as 
32 Altos 16-bit machines. Implement¬ 
ing this protocol was greatly sim¬ 
plified because Altos-Net is not an 
inter-vendor LAN. At the physical 
layer of the seven-layer International 
Standards Organization (ISO) model, 
for example, a single-chip RS-422 
driver can produce a differential 
signal for both the clock and data 
transmissions, each of which is sent 
as a pair of "mirror images" that 
cancel external noise. At the link 
layer, a Zilog communications chip 
functions in a low-level SDLC-like 
mode, offering the speed of a bit- 
oriented, carrier-sense protocol 
without the expense of collision 
detection, Transmission is in packets 
consisting of an opening flag (six "1" 
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The Ultimate Spreadsheet for 

CP/M-86,' IBM PC DOS^ and CP/M* 


The Ultimate SpreadsheetT 
YOU BET! 

Packed with more important features and 
performance than any other spreadsheet. Scratchpad 
is perfect for "what if" analyses and financial 
modeling of all kinds. 

The features tell the story; 

Flexible Spreadsheet 

A Scratchpad innovation. Now you can design 
the spreadsheet to fit your application, rather than 
redesigning your application to fit the spreadsheet. 
For example, if you need a worksheet that is 
extremely wide but not very deep, Scratchpad can 
do it. The matrix dimensions are up to you. 

Virtual memory 

Another Scratchpad innovation. When your 
computer runs out of memory in RAM, your disk 
drives act as a backup memory for additional 
spreadsheet data. (This is something other 
spreadsheet people don't talk about in their ads. 
They can still run out of memory!) 

Scratchpad with a hard disk on the IBM PC, 
for example, allows in excess of 20,000 entries! 
NEVER see those disastrous OUT of MEMORY 
messages again. 

Consolidation 

This lets you combine several spreadsheets, 
adding or averaging the numeric data. It is 
especially useful to businesses that want to 
combine data from several departments, or add or 
average spreadsheets from different months of the 
years. Just another reason why Scratchpad is the 
ultimate spreadsheet. 


These features and many others make 
Scratchpad the most powerful spreadsheet 
available! So, find out why we call Scratchpad the 
Ultimate Spreadsheet. 

Write; Scratchpad Information, SuperSoft, 
Box 1628, Champaign, IL 61820. 

This is what others are saying: 


Smatl Business Computers, July/August '62 

“In our opinion Scratchpad is an excellent 
business-oriented spreadsheet program, easy to learn, 
easy to use, and well documented/' 

InfoWorld, Sept. 6, '82 

“Scratchpad ... [is designed] for users who want 
entry simplicity and fast answers.” 

Business Computer Systems, Sept. 82 
.. a new memory innovation from SuperSoft.,. 
ScratchPad['s] virtuaf memory can accommodate an 
essentially unlimited number of entries by tapping the 
disk drive for secondary memory.” 


Available for IBM PC DOS. CP/M-86'' and CP/M® 
Scratch Pad: $295.00 

(Requires Q6K* with PC or MS DOS, 64K* with 
CP/M-86f and 56K with CP/M®) 

Now available for OASIS: call 802-658-5600. 

Japanese Distributor: ASR Corporation International. 

3-23-6, Mishi-ShimbaahT. Minato-Ku, Tokyo 105. Japan. 

TeL t03)-4375371 Telex: 0242-2723. 

European Distributor: Micro Technology Ltd , 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TH. 

TEL. 0892-45433. Telex: 95441 Micro-G. 

* Additional memory recommended for optimal 
performance of all features. 

CP/M and CP/M-06 are registered trademarks of Digital Research. 
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SAT/GRE 
STUDY SKILLS 

FOR ALL MODELS OF THE 

APPLE II 
Math Skills Pak 

Math 1 - Basic Skills, Algebra, 
Geometry, and Word Problems 
300 Entries - $25 

Math 2 - Same Level as Math 1 with 
Graphic Display of Problems. 

Pie Charts, Line Plots, Bar Graphs, 
Geometry Constructions and 
Flow Charts. Math 1 is Needed. 
$35 

Math Skills Pak (Both Diskettes) 
$50 

Verbal Skills Pak 

Vocabulary Builder - Over 1600 
Entries with Antonyms and 
Synonyms - $25 

Word Analogy - Over 1200 Entries 
Stored with Hints - $25 

Sentence Completion - Over 300 
Entries of Completion, Correction 
and Construction Formats - $25 

Verbal Skills Pak (All Three 
Diskettes) - $60 


Key Features 
of SEP" Software: 

• All Diskettes are Date Base 
Systems Complete with Editors 
for Modification or Expansion. 

• Built in Program Documentation 
for Easy Use by Students. 

• Hints to Aid Students Develop 
Test Taking Strategies. 

• Instant Grading on Virtually 
Limitless Questions. 

• 30 Day Money Back Guarantee 
if Not Satisfied. 

SEI 

P,0, Box 7266 B 
Hampton, VA 23666 

804/826-3777 



bits), a station address, data, two 
bytes of cyclic redundancy check 
(CRC), and a closing flag. 

The remaining five layers of the 
ISO model are implemented by the 
UNET software, which offers file 
transfer, virtual terminal capability, 
transmission control protocol, elec¬ 
tronic mail and internet protocol. 

Ethernet on a Chip 

The 586 is one of the first systems 
to offer Ethernet capabilities on a chip 
for users who need a more expansive, 
higher-performance LAN or who seek 
to implement an industry standard to 
link machines from several vendors. 
Altos expects this protocol to become 
the de facto standard for local-area 
networks because of Ethernet's high 
performance, availability, low cost, 
and acceptance by a rapidly growing 
list of vendors. 

In the 586, the Intel Ethernet chip 
set resides on half of the system's 
communications board, while the 
other half provides either remote syn¬ 
chronous communications or four ad¬ 
ditional serial I/O channels. 'Ether¬ 
net on a chip" actually consists of two 
separate chips hardwired together—a 
controller and an encoder/decoder. 
The controller chip is located on the 
system's lone Multibus interface and 
is programmed from the 8086. At the 
opposite end of the board, the en¬ 
coder/decoder chip connects with the 
half-inch Ethernet transceiver cable 
through an Ethernet port. 

The Ethernet chip replaces a far 
more expensive Ethernet controller 
board from 3COM, which Altos pre¬ 
viously used in the 586. The chip runs 
the Ethernet protocol and also con¬ 
tains small numbers of FIFO (first-in, 
first-out) registers to buffer the 
packets. Moreover, it has a built-in 
DMA (direct memory access) inter¬ 
face, which replaces an external 
DMA channel and provides an inter¬ 
nal I/O port. As a result, the Ethernet 
chip does not need to make two mem¬ 
ory accesses to manipulate data (one 
to read from memory and one to 
write to I/O, or vice versa); it gets the 
data from memory in a single access. 

The Ethernet chip's intelligence 
rivals that of the central processor in 
certain respects. A user can tell the 


chip what to do by writing a program 
into memory because the chip gets all 
of its instructions directly from 
memory, not from another processor. 
For the same reason, the chip can run 
the Ethernet protocol while remote 
communications protocols are being 
run by their own processor. Were the 
networking and communications pro¬ 
tocols to share a processor, they 
could not run simultaneously. 

Unlike the Ethernet chip set, the 
serial I/O communications chips on 
the other half of the communications 
board must receive instructions from 
an Intel 80186, which shares the 
board and runs 128K bytes of local 
memory. This extra processor is nec¬ 
essary because Xenix is not a real¬ 
time operating system and is thus not 
designed to service communications 
protocols efficiently. 

Each of the board's two serial I/O 
chips supports two channels, and two 
of these four channels support syn¬ 
chronous communications. Unlike 
the Z80 on the main board, which has 
most of its code in immutable ROM, 
the communications board contains 
only minimal ROM but has a large 
amount of RAM. This makes it an ex¬ 
cellent candidate for economical com¬ 
munications software upgrades. 
Augmented versions of X.25, SNA, 
and other protocols can be imple¬ 
mented simply by loading them onto 
the communications board from a 
disk. Because the 80186 contains 
128K bytes, it will probably be 
several years before a hardware 
upgrade will be needed to accom¬ 
modate these newer protocols. The 
communications board also contains 
a socket for an optional 212-type 
1200-bps full-duplex modem module. 

More limited comunications capa¬ 
bilities are standard on the 586 
through its six serial I/O ports. Five 
of these channels can operate in asyn¬ 
chronous mode at all 15 standard 
data rates between 75 bps and 19,200 
bps. In addition, two external reg¬ 
isters can be loaded with a 16-bit un¬ 
signed integer to generate a unique 
rate setting for these channels. Each 
channel has its own programmable 
timer, which allows the channel to 
have its own data rate. The sixth 
channel provides external clocking on 
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SAGP“TECHWICAL BRIEFING 


You Can't Outrun Memories. 




No computer can go faster rhan fts 
memory 

Even the lightning-fast 68000 proces¬ 
sor can be slowed to a snail's pace by a 
sluggish ma/n memory design. 

For that reason, we designed the 
memory for 16-bit SAGE computers to 
keep pace with the 68000, It's a close 
coupled, straightforward design that 
lets the processor run full bore at 2 
million instructions a second. 

Anything less simply wouldn't be 
state of the art. 


naturally use only 64K, dynamic 150- 
nanosecond memories. SAGE IV ^com¬ 
puters can be equipped with a 
megabyte of this (ype of memory 

And you can Sf^clfy as few as one 
or as many as four built-in Winchesters, 
plus floppy drive. 

What's more, thanks to its exclusive 
memory design, your SAGE computer 
can take data as fast as its floppy disk 


Simple Isn't Always 
Easy. 

To make a mem- 
orysimpfe is simple. 

But to make a 
simple memory fast 
is difficult. 

And to incorporate it into a 
computer that doesn't cost a fortune is 
next to impossible. That is, unless some 
hjghly-creative circuit solutioris can be 
feund. 

And that's precisely how the totally 
unique SAGE memory was born. 



One MBYTE Of 64KBYTE Devices, 


In keeping with the no-compromIse 
spirit of SAGE memory design, we 


can dish it out. In faa, with 
no need for skewing or inter¬ 
leaving. the SAGE Computer actu¬ 
ally lets its floppy run as fast as 
Winchesters do on some machines. 

So when you select a computer for 
serious development or serious bu5^ 
ness, remember the importance of 
memory 

For more informaDon and the name 
of your nearest SAGE dealer, call us 
today 


Sage Computer Technology Corpo- i 
rate Office, 4905 Energy Way. Reno, I 
Nevada 89502, Phone (702) 322-6868. 
TWX: 910-395-6073/SAGE RNO 


Eastern United States 
Sage Computer Technology. 

] 5 New England Executive Park 
Suite 120. Burlington, MA 01803 
(617)229-6868 


In UK 

TDJ LTD, 29 Alma Vale Road, 
Clifton, Bristol BS8-2HL 
Tel: (0272) 742796 
Tx: 444 653 Advice G 


In Germar^y 
MM Computer, 
GmbH, HallwangerStr. 
59,8210 Pnen 
Tel; 08051/3074 
Tx: 525 400 mmcod 



p-Sy^em standard, supporting Pascal. 

FORTRAN 77, BASIC and 6fi000 Micro Assembler, 
CP/M-6aK, HyperTortb, Modufa2 opbortaf. 
SAGE and SAGE A/ are trademarks of 
SAGE Computer Technology. 

0 1983 SAGE Computer Bchnology all rights 
reserved. 
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CERTIFIED ERROR FREE 

■■■■IIUIH'.' 


SENTMEL 

limiMSKETTES 



S&n|fn<fi3 Cnm|iuii»r Produnrs, Division of Pocltiigmq Industries 0 


QUALITY 
YOU MAY NEVER NEED. 
But it costs no more! 


The experi technicians who 
produce and monitor the 
quality of our diskettes have 
developed new state-of-the-art 
technology using equipment 
we design and build ourselves, 
unlike any other diskette 
maker. That's why our burn¬ 
ishing method uses a unique, 
dual-sided technique which 
provides an advar>ced degree 
of surface smoothness, the 
key CO consistent high quality 



performance. In addition, a 
superior, high quality lubricant 
assuring extra long life and a 
quality control program which 
Includes certifying every 
Sentinel Diskette are reasons 
we can offer you the industry's 
most exacting guarantee, / 

For unsurpassed Information 
security, choose Sentinel 
brand, and ask your dealer 
about the new 2-PACK Irt a 

SENTINEL’ resealable storage case. 


The Professional's Diskette ~ Ideal for Personal Use. 


both transmit and receive clocks to 
support synchronous serial devices. 

Architecture of the 586 

A fully loaded 586 contains four 
printed-circuit boards. The main 
board holds the 8086 and 512K bytes 
of memory; a Z80 I/O processor sup¬ 
porting six serial I/O ports, floppy- 
disk accesses, and an RS-422 LAN 
port; and sundry memory-manage¬ 
ment components enabling the sys¬ 
tem to support Xenix. A second 
board holds an intelligent hard-disk 
and tape controller with an Intel 8089 
I/O processor. An optional commu¬ 
nications board provides an Ethernet 
chip set and processors supporting 
either the bisynchronous, X.25, or 
SNA protocols, or four additional 
serial I/O ports. The fourth board is 
an optional memory-expansion board 
providing an additional 512K bytes of 
RAM. A standard 586, consisting of 
the central processor board with 
512K bytes of RAM, six serial ports, a 
10*megabyte hard-disk drive, a 
1-megabyte floppy-disk drive, and 
Altos-Net, sells for $7990. 

The 586 system multimaster bus is 
electrically identical to the Intel 
Multibus, using the same signals and 
signal timing. This compatibility 
allows the 586 to accommodate the 
standard slotted Multibus interface of 
the communications board. Here the 
physical similarity to Intel's Multibus 
ends, however. Instead of using 
Intel's card cage or backplanes, Altos 
placed the hard-disk controller board 
atop the main board and provided a 
short ribbon connector between the 
two. Because the central processor 
and the Z80-based I/O processor are 
on the same board, they are simply 
hard-wired together. The 512K-byte 
memory expansion board plugs di¬ 
rectly into the central processor. 

The 10-MHz 8086, which includes 
parity error detection per byte on the 
main memory, can fully direct its 
power to run applications and the 
heart of the operating system, leaving 
the I/O details to the Z80 and the 
8089. The 586 offers superior perfor¬ 
mance to systems using an unaided 
central processor to handle I/O book¬ 
keeping duties partly because these 
three processors can run simultane- 


Sentliiel Computer Products, Division of Packaging Industries Group, Inc., 
Hyannis, MA 02601 Tel: 617-775-5220 
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TIME-PROVEN 

PERFORMANCE 



[now Available Nationwide 
■Through Participating i 


While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 

We have continually improved on the performance of the DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa¬ 
tile matrix printers available today. 

Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 


The DS180 printer is available nationwide through our network of sales/service distributors. 


clata©(o)Qi]ftCi] 
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P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500 
Telex; 6843018 DASOU UW 
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HARDWARE/SOFTWARE - WHOLESALE! 

Purchase yvur Har(}war« srK^ Software direcE!y ffEfman 0£M/&y$lerns Lnlegrstof Takeadvantaige off our buying power* We slock a lull l»ne oiT Board 
level Componenls, Sottware. and Penpherals Call lor your needs We ll give you the Lowest Prices, and the Technical Support and Know-How we 
are quickly becoming weiikoowntqr^iislied Customers Nationwide r The Naiion' s Cusiom Sysiems House for Business. Eitucaiun. Science 

SOME OF OUR CURRENT SUPER-SPECIALS 


MORROW MICRO DECISION TESIHM^ 


I DRIVE $819 2 DRIVE $1149 r2Ptf>RIV[ $1299: 


Mcneow 

TERMINAL* 


$499 


MICROSOFT MBA5IC • 8" CP/M • $199 • ASHTONTATE dSASE II $499 

MICROPRO WORDSTAR • 8" CP/M - $259 • WYSE lOO TERMINAL- $769 

MITSUBISHI DSDD 6” DRIVES • FULL OR HALF HEIGHT • $449 (THE BEST) 

SIEMENS SSDD 8" DRIVES $239 » OKIDATA 82 • $419 / 83 • $679 / 84- $1029 

BOARDS/SYSTEMS COMPUPRO CUSTOM BUILT BUSINESS SYSTEMS 
UMITEDSPECIAL; SYSTEM81GA-$439& 816B-SS595 816C-$719S 

M-DRIVECP/M-128K-S959 • DISK 1W/CP/M-$489 * M-DRIVE H-$1395 

8085/88-S319 • 8086/87-S519 • CPU-Z-$229 • DISKI-$369 DISK2-$599 

INTERFACER 10ft 2-$199 • INTERFACER 3-5-$449/3-8-$519 • INTERFACER 4 • $279 

RAM 17 (12 MHZ) *$359 • RAM 16 (12 MHZ) $399 • SYSTEM SUPPORT 1 - $309 

ENCLOSE 2-DESK-$65g/RACK'$699 • RAM 21 -$849 • CPU68K-$519 

CP/M $149 » CP/M 86-$259 » MP/M 8-16-$769 » HARDDISKS, CABLES, ETC-CALLUS’ 

SIEMENS DUAL 8" SSDD SUBSYSTEM - $699 MITSUBISHI DUAL 8’ DSDDSUBSYSTEM - $1099w/«icaii.ns' 

20 MEG FUJITSU HAH)DISK SUGSYSTEM W/DISX 2. BIOS. &ALL CABLING - S3t99 

WE ARE THE LARGEST IN THE CUSTOM CONFIGURATION OF COMaETE STATE-OF-THE-ART S-100 
SYSTEMS. AT PACKAGE PRICING, WITH INTEGRATION, BURN-IN & PROGRAMMING. WE CUSTOM BUILD 
COMPUPRO SYSTEMS/HAftP DISK SYSTEMS FOR BUSINESS APPLICATIONS. _ 

WE NOW FEATURE A SPECIAL LEASE/OPTION AND FINANCING ON BUSINESS SYSTEMS - CALL! 

WOWT SS SPECtAlS S$ GOOD THftOUGH M0^^TH END A$ suptikes tast Ranchecks may De given If pctssiwe Cash Sales Onty* 

CUSTOM COMPUTER TECHNOLOGY 

1 CRAFTSMAN COURT, BOX 4160, SEDONA. ARIZONA, 86340 (602)282-6299 

PftfCES 4 AVAILAaillTY SUBJECT TO CHAHiGE ALL PflODOCTS NEW. AWD CAflRY FULL MANUFACTURER'S WARRANTEES. CALL FDR 
CATALOG FREE TECHNICAL HELP TO ANYONE TO CAN CONFIGURE BOARDS 4 SOFTWARE FOR YOUR SYSTEM PLUG IN 4 GO AZRESlOENTS 
ADD APPL ICABl E SAL ES TAX DIG ITAL RESEARCH 




We’ve lowered your 

BBE-488 
BUS fare. 


PJilfSiCJtL IIAll 


The Model 609 
GPIB Controller. 




When you need an 
IEEE 488/RS-232 
Bus Controller— 
nothing more—get 
just what you need: 

The new Model 609 microprocessor-based controller is a low- 
cost, industrial grade controller compatible with all instruments 
using the IEEE 488 bus. Use it as the controller instead of a more 
expensive programmable calculator, micro-computer or mini¬ 
computer. Or use it as the intelligence to create a data collector / 
logger system. Sa/e on bus fare by investtng in the ccw7rfO//er thaVs 
made for the job. 

$995 FOB factory. 

- 4K RAM for program development and data storage 

• BASIC language with Blast' instruction to bum 
EPROMs. 

• Programs quickly changeable with 4K E PROM 
plug-in carbidges. 

• Two RS-232 ports interface with data communica- 
tfon aquipmenl. 

• "Service request” stfucture—serial and parallel poll, 

• Tran smissfon or reception of BCD or ASCI I 
messages 

• 16-bH integer arithmetic, 

■ Sturdy yet portable for field use. Less than 

10 pounds. 


PHYSICAL DATA 

Divisfoh of Hathaway Corp. 
8089 S.W. Cirrus Or. 
Beaverton, OR 97005 
Phone (503) 644-9014 


ously and more or less independently. 

Although the 8086 and the Z80 are 
on the same board, they perform dif¬ 
ferent logical functions. The central 
processor performs 8- and 16-bit 
signed and unsigned arithmetic func¬ 
tions in binary or decimal, including 
multiplication and division, data 
transfers, string operations, and bit 
manipulation. 

With 8K bytes of ROM and 2K 
bytes of RAM, the Z80 handles the 
serial I/O charmels for six RS-232C 
ports, sparing the 8086 from charac¬ 
ter interrupt processing. The Z80 also 
controls a 5 ^ 4 -inch floppy-disk drive, 
containing either a 512K-byt€ single¬ 
sided or 1-megabyte double-sided 
disk. As part of its serial I/O duties, 
the Z80 permits asynchronous and 
bisynchronous communications. It 
also supports an RS-422 port for 
Altos's proprietary limited-range 
800,000-bps local-area network, called 
Altos-Net. Finally, the Z80 accesses a 
battery-backed calendar and cldtk on 
the main board, eliminating the need 
for the software to ask the time and 
date when the system is turned on 
each day. The Z80 always talks with 
the 8086 through DMA and a pair of 
interrupt lines. 

The 0089 I/O processor, which 
resides with 16K bytes of RAM on the 
hard-disk controller board, also com¬ 
municates with the 8086 through 
main memory* This controller can 
support two SVA-inch hard-disk 
drives—typically the Miniscribe 2012 
or Seagate ST412—and one 12-mega¬ 
byte (formatted) start/stop (funnel) 
tape drive. The controller handles 
seeking, serial data transfers, and 
DMA into system memory. The 8089 
can read a full track in one disk 
revolution, which is important for 
running Xenix, 

Conclusion 

By offering virtually all levels of 
users ready access to the powerful 
features of a minicomputer running 
Unix software, the 586's Xenix busi¬ 
ness shell provides a capstone for the 
system's networking and communica¬ 
tions capabilities and marks an im¬ 
portant step in the direction of 
corporate-wide distributed data pro¬ 
cessing, ■ 
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SUPER BARGAINS 


ACE 1000 COLOR 

COMPUTER! .. List$1545 

SHARP COMPUTER .249 







O' 


SUPER BRAtN tl 

DoubI® Density . 1894 

Quad Densi^ .. 2274 

Super Density SD . 2649 

COMPUSTARS 

TO DEALERS ... GALL & SAVE 

Advanced Micro DigitaJ S-100 Super- 
Quad SingJe Board Computer ZSO 64K 
RAM. Disk Controller, 

RS-232 ... Only099 

ALTOS _ single and multiuser 

ACS-8000-15D . List 5990 

Only 4699 

ATARI 400 ... 289 

000 . 655 


PRINTERS 

OKiDATA02A ... 4% 

CENTRONICS 739-1 . 

IDS PRISM 80 . 

EPSON mX-0€ FT . 

MX-aO ..459 

MX-100 ... 749 

ANADEX 9501A 

Silent Scribe.... . 1345 

NEC #3510 Letter Quality ..... 1623 

~-- “ ■ ^399 


TELEVIOEO 

Televideo 910+ __518 

Televideo 925 . 718 

Televldeo950 . 899 

TeJevideo Computers Call 

ADDSViEWPOiNT A-1B. 469 

ZENITH Z-19 Terminal.. 649 

Z^9 4eK Computer .. 2119 

2-90 64K DD .... 2399 

ZVM-T21 ZENITH 

Green Screen monitor .. 125 

INTERTUBE l\\ 

or EMULATOR . $710 

AMDEK Color Monitor ........ $329 

GOPBOUT COMPUPHO 

Super Sixteen 8005/899*^^he fastest 
€-16 bit cOmputerLRu&Jieiimd 16 bit 
code! 120K CPU'S 

LIST 'tPlKlAL 2589 

New!^V«ems/fl1l^f^B. and C with 
U o®/e^n|tfdri ves. 

5495 .... Only 4395 

EAWLE pure 16 bit computer is the 
stest microcomputer by actual 
S-IGfO, 128K Static RAM, 8 MHz 80% 
22 slot Mainframe 

Model W2 . Lisl 

#1 as above 


NORTH STAR 

ADVANTAGE 64K Green Phosphor 
The Best Business Graphics, 2 Disks, 
Serial Port. Options CPM — Business 
programs _* *.. $2894 


MICRO DECISION 

"A DEAL YOUCAN TREFUSE-^ 

64K RAM, 280. 4MHz, 2 Serial Ports, 
Disk Controller FREE SOFTWARE: 
CPM — Microsoft BASIC — BaZic 
—Word St a r— Log ical c—Cof rec L11. 


with 1 5Vj" Disk 
with 2 SV*' Disks 


List 

$949 

1545 


Only 

S1049 

1400 



t now HRZ-2-64K 


but64K 


C ITOH F10 Letter Quality 
Smith Corona TP-1 . 


TRAXX Add-on Drives .249 

Memory Merchant 16K static ... 159 
Central Data RAM S-100 64K ... 299 
Systems Group 

RAM S-100 64K .449 

Microangelo Video Graphics .... 715 


AMERICAN SQUARE COMPUTERS fs 
organizing a World Wide Assoclalion 
of Compuler Dealers. Open a Store or 
Ttart Work Oul of Your Home! We 
lharge NO FRANCHISE FEE! (Our 
Compelhoracharge a FRANCHISE FEE 
If from $15,<K]a.CM> to $45,000.00.) Be a 
Winnerl Let US help YOU get started 
lAKING MONEY by HELPING 
EOPLE to pul COMPUTERS to WORK. 
Write or Phono today. 

Which Computers are Best? ... Free 

Insured Shipping at Low Rates. 



Qp)yS302tf'r 

Ig|l*@l23a2 


by SEATTLE. 

192K ^ 697 
64K=4^7 
CAOIDR^^rCOMPUTER 2210A 

Ustni95 .. . Only$1595 

Z80. 64K. I/O, Disk controller + CPM 
California main frame- ..... 4g 

SYSTEMS GROUP compj 
FRIENDLY OASIS Call 




QUAY COMPUTER 

Two drives + 

Four user MPI 
Hard Disk , 

TARBELL'S 

Empire I II have two 8" disk drives. 
The I is single sided, the II is double 
sided. 

FREE Busineas Software 

Empire I ... List 4880 .. 

Corvus Hard Disk . 

SSM Video BRD VB3 kit 
Spectrum Color ASM ... 



We Repair 
Computers 


One hour free 


NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business S Science 
Free; 

Horizon, 

FA<rtofy^Attt&rn|}led A Tested Only 

^orkoii^JiAK-Quad . $2894 

f^zon-1^4K-QHD 5 . 3999 

_ RAM 64K .594 

T-,iBig"Sale on Multi-User 

Time-Sharing . SAVE 

North Star Hard Disk 16Mb 
English to Basic Translator 
Zbasic 2 to 5 times tasted 
Secretary Word a 
Wordstar Won' 

Floating 
Oasi$-^. 

Cf^Tdr,N'%xt|pffealures . 147 

^ifi^are_ CALL 

MICTOSW. $356 

. 539 

a Precision BASIC 
orthword 
Infomanager 
General Ledger 
Accounts Receivabli 
Accounts Payable 
1 nventory 
Order Enti 
PROI 

S'fMSi' 


I main frames S-100. Many 
?io choose from 

Only 200 & UP 


MODEMS 

DC HAYES — S-100 .......... $329 

POTOMAC MICRO MAGIC ... 369 

SIGNALMAN ... 97 

CAT NOVATION ... 159 




troubleshooting 

AUTOCAT..... 215 


on business 


Full Time Graduate 


systems. 


Technician on Duty. 


DECISION I 


"The IBM-360 on the Z-BO & S-100 BUST' 

Sixteen Programs running simultan¬ 
eously! Free CPM, Microsoft BASIC, 
and WORDSTAR with complete system! 

DECISION 1 + 65K Static + 

8'^ Disks DMA . 3403 

DECISION 1 + 65K Static + 

2 5VV' Disks .. 2795 

DECISION 1 + 65K Static + 

5 ' Disk + 5 Mb Hard Disk . 4235 

DECISION H2user 256K Static + 

S” Disk ^ 6 Mb Hard Disk + 

MICRONIX .... , 5030 

DECISION 1 — 2-80 I/O + 65K 1915 
DEC%ON 1 — Rackmount + 20 Mb 

4 ID - impRV .Peg- 6235 

Ir^venlory Sale 5415 

fefe.^^ORROW Hard Diaka 
up to 26 MEGABYTES 

HOC-M26 .S3333 

HDC-M20 . 3333 

HDC-M10 . 2955 

OMA-M5 . Reg. 1T7S 

Invenfory Sale 1400 

DMA-M10 . 2235 

DMA-M16 . 2795 

MORROW 8 ' Disk 

Discus 2D CPM 600K .. Only $834 

Discus 2 + 2 4 CPM 1.2 Mb . 1068 

Add Drives 20 = 599 2 + 2 - 1795 

Discus 2D dual + CPM ... Only 1384 
Free Microsoft BASIC from MORROW 
with Discus system or hard disk 

FAST FIGURE — Most powerful 
spread sheet. 57Z‘ or 8 ^' .99 

Wordstar . 278 

All MicroPro Software for IBM. Apple, 
North Star. Morrow, etc SAVE! CALL 


Call lor latest prices & availability 


AMERICAN 


919-089-4577 

Circi® IB on inquiry card. 


4167 Kivett Dr. 



Factory Guarantees We Beal Prices 

COMPUTERS 


Jamestown N.C. 27282 


919-883-1105 

BYTE June 1983 147 



























































































































Computers for Dusmess. name 

rfthe 

VutLCOlOT ^ 

graphics 

«®1,999 


e.oo 

5.55 

7.10 


in in®* 
order 5 


m 
$1.95 
2.89 
2.85 
3.29 


New 


Brother HR-15 


L«tlir Qualily PrlKltr At i Priu Thalj 
Wilf Astound You SC ALL 




Displayed and sold at our Showroom, 
1ZZ10 Miohipao Ave., Grand Terraco, CA: 

MICRO DECISION 

by Morrow Designs 


Perfect 

desk'top computer: 

• Z-BO. t FfopjJy sEandafd. 2rd optnnaF, DpiiDnal 
Eermnal, nr use youir awn. • CP/M with user Irierwtly 
■^sJieH.” * WfcfdSiir. SpeiPCIiecIc&f, SpreadSlioet. 
Microsou BssIChSO & BASIC List ST1^ la $T79D, 
Llmdied Quantity CALL For Availability. 

NEW: Now witfi double-sided double-densily Flop¬ 
pies (800 KB staraoe), and wilti Data Base Manage 
men Software GALL Fur AmiliOiinyl 


NEC 

APC 


Personal ComputoT System: Just Arrived: 

All Ihe [lexitHliav one cotild ask for. in bighest i^er- 
lormaoce sysiemi Z-80 standard 8066 f6-bit pro 
cessor oplional, ROM Basic (B/1E bit). Grapblo RAM. 
51 A and 8” nappies Indude 3 individyally-coblrolled 
windows, texl & graphics. RGB or composite dis¬ 
play. cassette interface. 

LIMIHD supply $CALL 


Extremety sophisticated 
graphics and drsplay 
(lKdxl024 pixet} tfrlJii 
!8086!|, 138K siaridanJ. expandable lo256K, t-28^ 
Floppies 1 MEG each (run any CP/M program avail' 
able on 8“)- Detachable key^rd. Irdegrai manitor 
trijicnochromo/cdior). EKteosive software 
HOI Monochrame, 1 Floppy List $3298 

N02 Monochrome, 2 Floppies List $3198 

H03 Color monitor, 2 Floppies List $4998 

CALL for appolniment 


SOFTWARE! SOFTWARE! SOFTWARE 

Orice again, you can count on unprEcedenlnd Value and Service irom BHRT: 
Wot only Software sales ai UNBEATABLE PRICES, but also FREE SGFTVUftRE CONSULTS 
TtON. To talk with ctur Consuttani. simply call fTMj 783-3234 To place an order call ol 
tolMree Ime liOB] 845 5558 If we don't have It, we II tell you where to gel it! Eilher m 
you win! 


in compute'' terminal w^j^x lot compu'ef- Service c 

, ftll necessary service y „„ ,gnieiY ejg y 

VWordSiar w«l Terminal 

'SJ|g[§K&ES 

tiidual «w®[®Sjj oUMto^'” u 20 

, toxes; UMIlto « sa.^ 

I** 

7450 5’/* sottfrart 

7410 9 ,®/,‘ ,id.,soni1'af'l 

7430 D 


IBM P€ tMS-OOSi 


Your 
list Price 


ATi Power tor PC DOS 
ATI Power lor VlferdStar 
Supercalc 
M6ASIC 
Mullipton 
Visicalc 
dB Power 
EasyFiler 
EasyWrder II 
Versa Fcuth 
BSTAM 

Target Fmancial Mtrdel 
Condor I Oatabaso 
Condor III Database 
Hamo AccoLinlani Plus 
tsi Class Mail 
Propatiy Maragenrieni 
Write on 

Real Estate investmcni 

Random Huuse Thesaurus 

Money Decisions 

ZORK 1 

ZOflK II 

ZORK lit 

DeaPIrne 

Siar Cross 

PC Ten 

Window 

Wbrrtftiit 

JoyshcJa (Kralt Systems) 

SocHBiiKlef 

Mrrrce 

Final Word 

Scnbbl^ 

Cross Talk 

SlatPaoh 

The Word Plus 

Tha Peirsonal Investor 

flM/COBOL 

RM/COBOL Runtime 

Job Cost System 

Fiie Manapet Plus 

Advancad Visicafc 

VisiWord 

ViBiSpeii 

Visicato 

Desktop Plan 

VisiDcx 

ViSiTrend/Plnt 

Birsmess Forijcashiig MocIhIs 

MovG-lt 

MuHipian 

CP/M 86 


ATI FOR DB POWER 

ATI FOR SUPERCALC 

ATI FOR VISICALC 

ATI FOR MICROPLAN 

ATI FOR MBASIC 

ATI FOR WORDSTAR 

RANDOM HOUSE THESAURUS 

SPEaBlNOER 

SP/lAW 

BENCHMARK 

BSTAM ee 

MOVED 

DBASE II 

LEVEL II COBOL 


APPLE 

Games 

Cannein Ball Bjii/ 

Eggs It 
Frogger 
Kamikaze 
Masier T^ 

Olympic Decjrtheton 
Robol Wars 
Zork 1. II & III 
Wizardry 
Seni7u$ StuH: 

PFS Pers Rte Sralem 
PfS Pers Rep System 
Eduware (all) 

Visicalc 3 3 
Desktop Plan 3.3 


300 229 

100 79 
150 99 
275 219 


Your 
LlSl Price 


Your 
List Price 


Advanced Vlacalc 
(AppiG 111} 

ModiliatalB D/base 
0 B Master 

word Processors: 
Wordsiar (reg CP/M] 
Spellslar 
Mailmerge 
Super SbrI 
BONUS PACK 
(Inclufles. Wordstar 8 
M/merge) 

Wtord Handler 


400 

3 

80 f 

229 

16 

495 

3( 

295 

11 

295 

n 

295 

If 

990 

4! 

199 

1 : 


CP/M {Most Formats) 



List 

Prit 

CP' 

156 

IE 

Random- House Tbesaurtis 

160 

IE 

dPATCH 

195 

n 

MicroLrb File Libranan 

295 

IE 

ATI Power tor CP/M 

75 


dO POWER 

75 


Wordstar Power 

75 


SuperCalc Power 

75 


MBASIC Power 

75 


MulbPlan Power 

75 


dBASE 11 

rm 

i 

Financial Ptanner 

700 


EtoTlom Line Sirategisi 

400 

21 

BSTAM 

200 

h 

Ciirdboif 

245 

11 

Ronls/M 

195 

u 

PlannerCalc 

99 


Targol Financial Mndelinq 

325 

2 f 

Patinhr Word Processmg 

425 

31 

FMS80 

995 


Oilalion card tita 

250 

If 

Sopor vy; 

150 


Micro B 4 I/CBASIC 

260 

21 

Micro B 4 1/MBASIC COBOL 

260 

2E 

Smart Key 

60 


Sman Print 

36 


QuickScreen t/CBASlC 

M 8 ASIC 
dBASE 11 

FMS80 

149 

1 ; 

dGRAPH 

295 

2 

dUTIl 

99 


OiHckcode 

295 

2 


Agri business SoTlware 3500 

Prolttssional Time Accdunlmg 595 

SupcrFile 195 

ZORK I 

ZORK II 49 

ZORK III 49 

Deadbne 59 

Siar Cross 49 

Matheniagic 99 

Pascal I 450 

Pascal BZ (business version) 450 

Spclibincler 495 

Final Wnrd 300 

Benchmark 499 

Benchmark mailrsl 250 

CIS ttotio) 650 

FORMS 2 200 

FORTH 79 139 

CROSSTALK 195 

Zip (specify C or M-6ASIC) 160 

ZIP lor bolt! C ard M BASIC 225 

StatPack 495 

The Word Pius 150 

TGKlwrilcr III 125 

Datebobk 295 

Mrlestorw! 295 

JdJ Files (Pfoieci Cost) 500 

Psarl 1 49 

Pearl 2 295 

pEar l 3 495 

Peraonar Pearl 295 

The Quad 495 

Ouirrk N Lasy Pm 395 

MailMan 125 

Quick 'N Easy Generator 295 

CRT FORM 400 

Encode/Oecorfe 100 

Diagnoslic II T25 

Term 11 200 

Disk Doctor 100 

Disk Edit 100 

Scratch Pad 295 

Mpve II 125 


































;PECIALS OF THE MONTH! 


SMITH-CORONA 
TP-1: 

AT Ol/n PRICE, 

NO CQMPliTEH 
SHOULD BE 
WITHOUT ONE! 

iSy^wheel Jerter^quality, inlerfat^es all com 
lers Serial paraifef mcxteJs ai same low 
ee No less than 18 print'wlieeJs-only 




GEMINi-10 

from 

Star-Micron ics 


95 each LtSlS849 


ONlVSMaf 


SPECIAL, ONLY this month 
$50 Rebate Irom SCM! 

W Tractor for TP-t 

sy retro fit.$129 


AU Ihe t*y!iirE?<i of EPSON FT [jlti-s bijrkspfiCEi, Cw 
tirNjnu^ imticrlinD LisiSAM, .. ...ONLY SCALLM! 

Special: New prices 
TOO LOW TO ADVERTISE! 


I GEMINr-iS Simla* hut tS" carnage Evfifi better buy 
* List Se49.......ONL Y S CALL! f! 


Mannesman n-Tally MT-160I 


[) Other printer can march all these features serial AND 
rallel inputs standard 160 cps standard, dot graphics 
andard front-panel programming standard, heavy 

ty consifuntion. TRACTOR INCLUDED.SCAlLUl 

T 160 L: ail features of MT-160] plus LLHER-QUALiTY 
nting at 50 cps, 

ceptional buy..$ CALLfft 


IBM-PC COMPATIBLE COMPUTEBS 


IBM PC 64K 
two flopiiies 320 K 
color board SCALL 


OLUMBIA 


■COMPATIBLE 

IMPUTER: 


UmBIA 1600 0088 ^ccepls all IBM 

bs, reads & runs all IBM software, btiT has also 
liorrai Z-80 firocessor lo run 0-bft C/PM So 
iiaiible it can even us^e JBM (leyboarri^ 128K. 1 
llel Sr serial pons srandaru, fl expansion slots! 
IjMBlA 1600 pacKage cornputBr as above + 
|>lird CRT coniiDlier List $3,635 &CALL 


1: S3 OOO worlh FREE SOFTWARE Included: 

TOS CPfM'0B Ass&rnhier BAS 1C A ASVNCH/ 
Inch. Tutor Software. PGrlect Writer. PGrIecI 
Her Perfeci Filer & Perfect Calc S CALL lor 
It-L ow Price 


REDUCED 

PRICES! 




Z-100 


Advanced coiof graphics under ZiSASIC, 16 
bit (8088) S 8-bit (8005) 120K RAM. expand^ 
able Id 760K (Expand to 192K for only E10O) 
Runs most IBM-PC sot!ware and GP/M. 

ZF im 128K RAM 0^10 bil. T floppy 
rnoriOctirGme graphics LIST S3 249 SCALE 
ZF-m Similar lo above bul COLOR 
GRAPHICS. 2 floppies LIST $3,999 SCALL 
ZF 1M laeK RAM, e/1§ bit 2 fiGPUiES. 
rTtortrrchfOfne graphics. 

rn tegrai display L 1ST S4 099 SCALL 

ZENITH Hard Disk SCALL 


EAGLE 


Lilly !B 

processor at 0 Mht (4x faster than IBM-PC) 12&K 
RAM. inexpensive pporade lo 512K & sfois accept 
IBM-PC boards Del ached keyboard. lOSkeysC' 

) Flop 


- _ ^ . ('5 ?4 

user-delined 2 Floppies (7aOK-1.6M] or) Floppy + 
tiaid disk (tOM'SZM) High resoluhnn graphics 
(720x352 pixels), color graphics opliorial Includes 
MS-DOS BASIC wofdprocessdr. spreaflsiieet 
List $3995^8995 SCALL 


EAGLE PC Similar to above bul 808S prtji:essw 
BE ST BUY al $2995- 3495 SCALL 


EAGlt H-fV Z-80 compulcrs wnti $2000 worth Iree 
soft ware NEW LOW PRICES SCALL 


jjBm ' Or S^hif 1 . ^ V OorfaKf i 

EBMINALS 


TEHMINALS 
ZT -1 


A unKjLie terminal- Cpnr>ecls directly lo phone line 
wllhoul a modem, arnf supports communication 
protocol 10 THE SOURCE. CompuServe. Dow-Jones 
Can be used also as a local terminal with a flS-232 
adapter 

List ONLY $495 

DECVTIOO $1375 

DEC VT 10(2 S13M 

ADDS Al $629 

QUME102 $569 

WYSE $791 

Te)dVldeo970 |1Q69 


MONITORS & PLOHERS: 

AMOEK12" Amber. 

AMOEK COLOR II ROB. hrresolulion. 13' 

AMDEK COLOR III RGB $382 

ZENITH RGB high-resolution RGB SS24 

PGShigh-rES 12"RGB S645 

NEC 12'' RGB hiqh rascriutitwi $ CALL 


INTERFACES & MODEMS. ETC. 

Hayn Modenu; 

SmanModemSOO $ 2 U 

SmartModem 1200. $523 

MicroModem II . $a6f 

MIcroModem lOO(S-IOO) $289 

VENTELRSr232 Modem $763 

SSM modem; 1200 Baud. autotJiaVrec $Call 

MICROFAZER printer butler . $139 

tNTERFAZER l/muJlI users. up TO 8 terminals 

82pr)ptersl... ... $239 

T'YMAC prkiteT-adapter f/APRLE ..$89 

GRAiPPLER , $129 


DOT-MATRIX PRINTERS: 

NEC'01]C3A (parallel i $459 

Okidaia e3A 132 col, (s/p| $649 

Okid3t3B4-P200cps &50cps . $994 

Okidata 92. just released $ CALL 

NEW: Cue Sbeel Feerter lor Okidata 84 $CALi 

IDS Microprism serl^ and parallel mpuis. 
two priming speeds and printing grades 
Dratl/Correspondence $519 


Letter-quality printers; 

Fu 8 Ksu 80CP5|!).«2»9 

NEC 3510 33cps serial .. $1449 

NEC 3530 same, paratlel.$1599 

DIABLO 620 25cps.ser. $1094 

BROTHER HR-1 . ....$794 

DaisyWnter 2000.4eK buffer I $1823 

THANSTAR. emulales Diablo, parallel . . $689 

TOSHIBA 350, heavy-duty, list $ $1649 

QUME NEW SPRINT II40 cps LIST S1681 SCALL 

OLYMPIA EStOOKRO Electronic Type- 
wnTer/Primer 17,5 CPS, s/p $1160 

TECOaisywheal40CPS. s/p $1389 

TRACTQRfOrTEC $269 




INDEPENDENT 
SYSTEMS SELLERS: 


Yoursystsms sales do not have to be a sifoggle' 
Hen's a taw way fer yrur is iscfuae yoor salts 
prolils: Close Ihe sale of any hardware/soil ware 
combtnalion Then, father than spend your 
precious lime assembling and rntegrading all 
the individual components, give us a call and 
we will (to this (Ob for you The comptete system 
will be shipped to you mdy 0 initall. backed up 
by our guaraniee ol satisiaciion! (Meanwhile, 
you tran make another sale, play go IL go sailing 
or ) 


TOSHIBA P1350 


Letter-perfect quaNiy lOO CPS. Drsh-quairty 160 
CPS. Graphic irade. 192 CPS. parallel Iseriai opi ) 

$1649 


3-user Deoislon-I computer by 

MOniTOW lOESIGNS 


Z-80 based system allocates each usar his own 84 K 
RAM partilion (other mu If i-user systems supporf on¬ 
ly 48 K partition/user) UNIX-derived opera!Ing 
sysEfitii also emulales CP/M for broad software com- 
patlbihty included with sysiem. MlCRONIX 
Operaling System. CPW. WordStar Spofl-ChecKer. 
LogiCalc. MicroSolt 8ASIC-89. BAZtC Personal 
Pearl Dal a Base Supports up lu 15 users! System 
W/256K RAM. 16 MByte Hard Disk. 1 5V4 Floppy (8" 
optipna!). Clock hitermpt Corttroller 8 Centronix 
port Acootinling. inventory. Data Base Management ■ 
software oplional. Lisi $7395 SCALL I 


;!/£W. COD 15-Day Exchar^ Pfivilege (subject la mms “'1=“ ""'i*- 


y t '•-J Ffulunc-KlCin fump.aritrs IJnmini'-.itiCsaiTiJCpwrnmG.ni 3niy. 30 day net. based 

•dCmCQO Q IMEmaHItririit. IWemher fti^r Oil iHir reaul.ir.friori-cashi pnqes, COD based Ori ncn cash pricesaprl regitlfca paymerri m tijif tiyCnihMn\<i Chc^ 

lltllltrio fit iHrtJltulitnOH. Business Bureau CnrlitiftJ Eheefcafititellverv- Caldnrnia msidensn add ni'n l.i» I’fiis iid .luparsivleri all prjor offers Prices sulijui-i to 

‘WO -Fri 3-00 SM-5'30 PM PST Sat 12’00 Noon-5‘00 PM PST ^^^^^^'^^'’Vb^wimclriiivnwilhoutpnor notice Ak rucrenandisfi new mong^ 

& 45 - 55$5 CA. AK. Hf C 3 fi ( 71 AJ m raex. 472-0127 atten; ei^ao 

BAtaS; REFERENCE BAHClAYS BA«K OF'CALTFORNIA |213| 092-7244 
AMERICAN EXPRESS. VISA, MASKRCHARGE 


looii 


UJIUri^Ar IflUU U/Itiir* I»i»l 1 f M'J ounkri q-iiin rri\\n/k9\ I'-WMi.v r>|i tmnu-i\AU^ Mu^r v • l^i 

mnnut.tciureT!; wnrtiinly and are covurt^rt hy lii!rin.Mrr'.iiife dunnrj stmipino AteolutHly no rnium dn used pf dam- 
agbd iti-rns . Stihwiir!' reEumahte'ONLY in IINDPEMED criglnaf wffippiiig: We now oftEir tS-DAV EXCHANGE 


nURT 


APft PPO. lW£RJ1iA3Ul3»Wr ORDERS ACCEPTED 


i^iA> on **-- o'ta -4 Oil 




PRIVILEGE. Sdbfiiid in iDAu rnstoHtinp chiPijenn returnird rnmHianfli^ atid fixcluding special orrlet itnimi Add 3'Hr 
Sdr Harittling,-Stifportro & (nsuTimiie tSI 95 mininiLftTi) 

CP/M Is a rogislered Irad^mark o) Digital Research, MiErpsafI MulhPlan ara Irodonuirb af Mlcipsofl Curp. 
CYMA is tiadeiTierli ul CYMA Carp TurhdDQS hr Iradcmark ul.Soflware 2DDQ/ZfiOA is rogistered trarleniark pi 
ZIlDQ Ina. WdniStar. SpellSlar, CaleSiar DataSlar. MaffMergE afe Iradcmarks af MicroFre Company. APPLE fs 






















































A Machine for All Processors 

The Fujitsu Micro 16 s 

The Micro 16s, with its plug-in processors, was designed to run 
a large variety of operating systems and applications programs. 


The Fujitsu Micro 16s personal 
business computer (see photo 1) of¬ 
fers a unique architectural design- in¬ 
terchangeable microprocessors. It lets 
users choose from among the most 
popular processors available today. 
Eventually, more microprocessors 
will be added to this group, ensuring 
that the Micro 16s will not become 
obsolete. 

The primary advantage, of course, 
is the ability to interchange operating 
systems, which provides the path to a 
wide assortment of applications pro¬ 
grams. 

Applications Processors 

The main circuit board of the 
Micro 16s does not contain a central 
processor (see photo 2), By pulling 
the central processors off the main 
board and configuring them on plug¬ 
in boards, the designers of the Micro 
165 have made it possible to use any 
of several Primary Applications Pro¬ 
cessors, One or two processor boards 
can be plugged into the Micro 16s, 
and either one can be in control of the 
bus, the memory, etc. 

Boards are available now for a 
16-bit processor, the 8086, and the 
Z80A 8-bit processor. In the near 


Wayne Clingingsmith 
Fujitsu Professional Microsystems 
3320 Scott Blvd, 

Santa Clara, CA 95051 


future, boards will be available for 
16-bit processors such as the 68000 
and 80286. 

The 68000 board should be particu¬ 
larly attractive. It will have an 8-MHz 
clock rate letting it perform 1 million 
instructions per second. And it will be 
capable of running the Unbc operating 


The A/lfcro 16s can 
easily adopt whatever 
operating system Is 
currently In style. 

system along with a wealth of appli¬ 
cations programs that have primarily 
been confined to minicomputers and 
mainframes. 

Flexibility 

Flexibility is the cornerstone of this 
computer's architecture. It confronts 
head-on an issue that is often swept 
under the rug; the finite life span of 
an operating system. Like many 
things, operating systems go in and 
out of style. One sometimes wonders, 
"What is the operating system of the 
day?" The Micro 16s is the first 
microcomputer to address this prob¬ 
lem directly. 


For example, a person who owns a 
computer that uses an 8086 micropro¬ 
cessor with the MS-DOS operating 
system—and who makes a substan¬ 
tial investment in hardware, soft¬ 
ware, and peripheral devices—may 
learn that the particular industry in¬ 
volved has subsequently adopted the 
Unix operating system. Now a 68000, 
a Z8000, or some other chip would be 
needed. 

Micro 16s owners won't lose any 
investment in existing peripheral 
devices. The Micro 16s, because of its 
architecture and its bus system, can 
adopt whatever operating system 
turns out to be au courant. It becomes 
a simple matter to add the ap¬ 
propriate applications processor 
board and the new software, rather 
than acquiring an entirely new system 
with new peripheral devices and con¬ 
verting all the old programs. With the 
Micro 16s, the old programs would 
still be usable with the old processor, 

A Look Inside 

Inside the Micro 16s there's a main 
circuit board with a card cage having 
six card slots, A diagram of this is 
shown in figure 1. On this board are 
128K bytes of volatile memory, a 
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Photo 1; The Fujitsu Micro 16s personal business computer. 



Photo 2i The main circuit hoard of the Fujitsu Micro 16s. Two processor hoards are 
plugged into the expansion slots. 


dedicated video subprocessor {based 
on the 6809 processor), and 64K bytes 
of additional memory for this pro¬ 
cessor* Because these memory chips 
have an extremely low failure rate, 
the chips are soldered to the board 
rather than merely plugged in. 

What's more, the Micro 16s has a 
floppy-disk controller, an RS-232C 
serial controller, a Centronics parallel 
controller, a light-pen controller, and 
a 4-channel A/D (analog-to-digital) 
converter all built in. 

It is important to note that all these 
basic I/O (input/output) controllers 


are located on the motherboard* 
They don't take up any of the six 
plug-in slots. 

The applications processors are 
configured on plug-in boards. The 
system, as delivered, comes with both 
an 8086 and a Z80A applications pro¬ 
cessor board plugged into slots 1 and 
2* The 8086 board has a socket for the 
8087 arithmetic processor and con¬ 
trollers for DMA (direct memory ac¬ 
cess)* Either or both of the boards can 
be replaced as a user's requirements 
change* 

The package as described so far, in¬ 


cluding an RGB color monitor, 
CP/M-86, the Wordstar word-pro- 
cessing program, and Supercalc^, 
retails for $3995* 

Extra Memory 

The first upgrade that one is likely 
to want is Concurrent CP/M-86, 
which offers a single-user/multitask¬ 
ing operating environment. It enables 
you, with a single keystroke, to 
switch between a spreadsheet, a 
word-processing program, and a 
calendar operation. If the Micro 16s is 
functioning as a terminal in regard to 
a mainframe, you may want to 
switch back and forth to an operation 
running on that remote processor. 
For example, in slot 3 you might add 
the memory necessary to support this 
operating environment. 

Four single-board memory options 
will be available—128K, 256K, 512K, 
or 1024K bytes* Yes, I said 1024K 
bytes of volatile memory on a single 
board. This will be made possible by 
the new 2S6K-bit volatile-memory 
chips* 

The 128K-byte memory board will 
have two additional RS-232C ports. 
This is valuable for addressing both a 
serial printer and a modem. Also, if 
you are using the MP/M operating 
system, these extra ports enable other 
users to access your database through 
remote terminals. 

Other Peripheral Devices 

A hard-disk controller will soon be 
available using one slot on the main 
circuit board. Fujitsu will be offering 
a 5-, 10-, and 20-megabyte Win¬ 
chester disk drive for this computer. 

The remaining two slots (after 
memory and hard-disk controller) 
provide room to add a mix of addi¬ 
tional peripheral devices* For exam¬ 
ple, you may want to attach a 
number of terminals to the system, A 
multiport RS-232C controller card 
will soon be available to allow this* 
Under MP/M-86, the Micro 16s 
would be able to run several ter¬ 
minals and printers at the same time. 

If you have many applications and 
you would like local-area network¬ 
ing, the Micro 16s will offer two 
choices: Omninet (with a data-trans¬ 
mission rate of 1 megabit per second) 
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HGS MONITOR composite: monitor 

1640 X 200 K 01 (B/W OR COLOR J 


Figure 1: Dkgrwn of the Fujitsu Micro 16s computer. Two applications processors (the S0B6 and the 2B0A) come stmuiard with the unit along with 
an RGB monitor and dual disk drives. The videographics subsystem uses a 6609 processor and has its own 64K b}/tes of memory . Slots 2 through 5 
are identical and can house any combination of cards. 


Operating 



System 

Description 

Available 

Concurrent CP/M'86 

Single-user* multitasking on e086rbased systems 

6/83 

MP/M-86 

Multiuser, multitasking on 0Oe6-based systems 

12/83 

MS’DOS 

Microsoft's version of IBM PC-DOS 

11/83 

GSX 

Graphics system extension 

0/83 

Unix 

68000’based. powerful networking system 

5/84 

Table 1: Additional operating systems for the Fujitsu Micro 16s. 



and Ethernet (10 megabits per 
second), 

Omninet allows you to intercon¬ 
nect several microcomputers. For ex¬ 
ample, several users could then share 
a hard disk, Ethernet is designed for 
those in high-throughput en¬ 
vironments, where you may want to 
interface with a DEC computer or 
other mainframe computer systems. 

An IBM 3278 controller board will 


be available to connect the Micro 16s 
to mainframe computers over a coax¬ 
ial cable at 2.5 megabits per second. 

Operating Systems 
The power and flexibility of the 
Micro 16s rely heavily on a variety of 
operating systems, listed in table 1. 
Many are significant new operating 
systems being made available by 
Digital Research Inc., the developer 


of the popular CP/M operating 
system. 

Concurrent CP/Mn86 from Digital 
Research enables you to perform 
multiple tasks, such as entering data 
and printing the hard copy of a letter, 
at the same time. This permits an 
operator to perform other tasks while 
waiting for input or output functions 
to complete. MP/M-86 lets several 
users perform multiple tasks on the 
Micro 16s. MS-DOS enables pro¬ 
grams developed for the IBM PC to 
operate in the Micro 16s, while Unix 
extends the multiuser, multitasking 
capability of the machine still further, 
including features such as network¬ 
ing. 

Digital Research's GSX graphics in¬ 
terface is an extension to the CP/M 
system that provides a universal 
graphics protocol for graphics 
devices. It significantly eases the in¬ 
terface to the video-terminal sub- 
processor and provides portability 
for CP/M-based programs. 
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BASF QUALIMETRIC 

A TOTALLY NEW DIMENSION OF QUALITY 



From BASF comes a totally new 
level of excellence in magnetic 
media-the Qualimetric stan¬ 
dard, a standard so advanced 
that BASF FlexyDisks'^ are confi¬ 
dently backed by an extraordi¬ 
nary new lifetime warranty.* 
The Qualimetric standard is 
maintained without compro¬ 
mise through every step of BASF 
design, production, inspection, 
and testing... re fleeting an 
unwavering BASF commitment 
to media fidelity and durability. 

Our FlexyDisk jacket incorpo¬ 
rates a unique two-piece liner 
that not only traps damaging 
debris away from the media 
surface, but also ensures pre¬ 
cise medla-to-head alignment. 
The result- certified 100% 
error-free performance, backed 
by BASF's exclusive lifetime 
warranty* 

For information security, 
tomorrow and beyond, look for 
the distinctive BASF package 
with the Qualimetric seal. Call 
800-343-4600 for the name of 
your nearest supplier. 

Circle 38 on inquiry card. 



IA-: ■ 



Enter tomorrow on 


. ig). 198^, BASF System- Cqiparalion, MA 









lllUffllLniES 
ijltect.s Pay&le 


ulSkrage Costs 

i4IUbor 

^IHaioriiU 


ITIIsUl Liabiliiiss 


:|£ep. flllnaance 
.■Taxable Incote 


high clock rate because it does not 
have to be synchronized with the 
video display. 

The Micro 16s can display 221 
characters, including the standard 
ASCII {American National Standard 
Code lor Information Interchange) 
character set, engineering symbols, 
graphics, and forms graphics (see 
photo 3). Each character can be dis¬ 
played in one of eight colors, with a 
choice of eight background colors 
(black, blue, red, purple, green, light 
blue, yellow, or white). Two levels of 
intensity are also possible in character 
mode, allowing a total of 16 display- 
able colors. In addition, 'hlink" and 
"reverse'' attributes are available. 

The video display supports the 
ADM 3 terminal mode and uses 
escape sequences for performing cer¬ 
tain smart terminal functions. These 
include setting video and cursor at¬ 
tributes and setting and getting cursor 
position. 

The video display also has a graph¬ 
ics mode that features 640 by 200 pix¬ 
els, displayable in one of eight colors. 
In addition, the video processor sup¬ 
ports high-level commands such as to 
draw a line, draw a box, paint, and 
print. Table 2 lists some of the 45 
commands, which also include func¬ 
tions for a light pen, timer, and dis¬ 
playable time-of-day clock. 

You can generate a graphics dis¬ 
play by computing the appropriate 
set of points to be drawn using a 
B A SIC program and then pa ssing 
high-level line commands along with 
the necessary parameters to the video 
processor. 

Photo 4 is an example of a complex 
display that can be quickly drawn by 
a BASIC program. The program 
computes the three apexes of a 
triangle and places them, as {x,y) 
coordinate pairs, into an array. A 
video-processor command is then in¬ 
voked to place the parameters into 
the video terminal's 128-byte inter¬ 
face buffer. This is usually in the form 
of a line command (see table 2). For 
each line of the triangle, you send the 
code for the line command in the 
following format: command code, 
color code, function code, first coor¬ 
dinates, second coordinates, and box 
flag. 


Photo 3: example of the colors available in the character mode of the Micro I6s. 

Shown is c? Supercalc^ table. 


Photo 4: Am example of the color-graphics capability of the Micro J6s, 


Video Display 

The Micro 16s's video display is a 
self-contained video-display terminal 
handling not only video, but also 
keyboard interrupts and I/O process¬ 
ing. 

Video display is handled by the in¬ 
dependent video processor that is sent 
high-level commands by the main 
processor. The video processor 
resides on its own bus and does not 
use an expansion slot. By running in 


parallel and not requiring any main 
processor bus cycles, it supplies the 
main system with characters and 
high-resolution graphics without tak¬ 
ing up user address space. This makes 
it easy for the Micro 16s programmer 
to manage the video display without 
worrying about which operating sys¬ 
tem or main applications processor 
plug-in board is used. Parallel pro¬ 
cessing also increases throughput and 
allows the main system to maintain a 
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CP/M 
IBM 
APPLE 



WordStar® 

$269 

dBASE ir" 

$489 

SuperCalc^ 

$189 

Multiplan 

$199 

Perfect Writer ’ 

$289 

WordStar' 

MailMerge" 

WordStar* 
dBASE II ' 

VisiCalc® 

SuperWriter’ 

InfoStar" 

$369 

$749 

$189 

$249 

$299 


A.L.S,'“ 
im Card 
CP/M Card 
ASPEN SOFTWARE"* 
Gramma Eil( 

iTandam Prci«lreacteT 
Random Hoijse Thesaurus 
ASHTON TATE “ 
dBase H 
COMPUTING'' 

POttG) 

CONTINENTAL SOFTWAftf- 
Home Accournant 
DIGITAL RESEARCH'* 
CBASIC 

CB-BO Compiler 
PASCAL/MT+ 

Access Manager 
CBASIC 36 
PASCAL/MT+ 86 
G&OCurrefiE CP/M 86 


$359 

$ 50 
$ 39 
$119 

1469 

$119 

call 

SlOB 

$379 

1259 

$225 

%m 

$299 

$259 


FOX AND GELlEr" 

OuiGkcodE $229 

dUEil $ 69 

dCrapEt $229 

HOWAtOSOFT'" 

Tan Preparer jApplef $179 

Tar Preparer |I6M) $|g9 

lUS" 

Easywnler El $239 

EasyspelEer II $139 

Easy filer $259 

Financial Marragement Senes CALL 
LEX I son - 

spellbinder $259 

llFETREf SYSTEMS'" 

Volkswiiler $145 

METASOFI'“ 

Benchmark $379 

MICROLAB"* 

TaK Manager $179 

MICROPRO" 

Wordstar $269 


Wordstar/MgiJ Merge 

Vtordstar/MailMerge 

ItordStar/InfoSlar 

InltrSlar 

CalcSlar 

DataStar 

SuperSorl 

Spell SEar 

RepoflSlar 

DataSlar Updale 

MICROSOFT" 

Spltcard 

Ram Card 

Videoterm [Videj:"*| 
AK Three AEMire 
MulTiplao 

Enhancer IT (VnieJi'" 
BASIC m 
BASIC Compiler 
COBOL CnmpiEer 
fORTRAN SO 
FEighI Simulator 
MICROSTUE" 
CrosSlalk 


$369 

/SpellStai $509 
$549 
$299 
$ 89 
$179 
$149 
$149 
$229 
CALL 

$259 
$ 89 
$269 
$509 
$199 

J $119 
$275 
$295 
$549 
$349 
$ 45 

$135 


OASIS “ 

The Word Plus 
PunctuaEiort artd SEyte 
ORGANIC"* 

Mfleslone 

PEACHTREE" 

Series 4 PeachPak 
(GL, AR a AP) 

PERFECT SOfTWARE " 
PerlecI Wliter 
Perletl Speller 
Perlecl VWiter/Speller 
Perteci Calc 
Perteci Filer 

All Four PerlacE PrcKfucEs 
PICKLES AND TROUT " 
CP/M for IRS Model II 
CP/M for IRS Model 16 
Hard Dish 

SILICON VALLEY SrSTEUS " 

Word Handle! 

List Handler 


$129 

$109 

$269 


$369 

$289 

$169 

$389 

S169 

$279 

$749 

$169 

$189 

CALL 

$149 

$129 


SORCIM" 

SuperCalc 
SuperWriter 
SpellGuard 
TCS'ACCOyNTING"* 
AccounEma Package 
{4 Modules) 

GL AR. AP. PR or Inv. 
VISICORP- 
VisiCatc 
VisiTerm 
VisiOen 
VisiFile 
VisrSchedule 
ViSJTrend/Ptol 
Bob I ness Forecaslet 
Desktop Planner 
FLOPPY DISKETTES 
[Boxes ot len) 

S" 

5'* |SS) 

5" {OS) 


$189 

$249 

$T29 


$289 

Mgml $ 99 ea. 

$189 
S 85 
$189 
$249 
$249 
$249 
$100 
$249 


$ 25 
$ 25 
$ 35 


NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 


If you’re looking for rock-hottoni prices and Iasi, 
personal service, take a dose look ai 800-SO hr WARE, 

Because we buy in volume, we’re able to sell the 
products you want ai prices ihat finally make some 
sense. Bui don’t take our word for ii. Compare prices 
and see for yourself! 

OUR SERVICE CAN'T BE BEAT. 

We take care of you like our business depends on ii. 
Because it does. 

When you call HOO-SOFI WARE, you gel the fastest 
delivery available anywhere. Which means that every 
order is filled the day we gci it. And ihat our unique 


Order fracking System^" is on the job, keeping labs on 
your order, every step of the way. 

Our giant inventory one of the largest in the United 
Slates also assures you of the fastest possible service. 
Everything's in stock so you don’t have to wait. 

I echnieal support? Business software expertise? We've 
got it and it’s the best you’ll find r/yn n/rrTC. 

But, pul us to the test. T.ct us prove what we've 
proven to vaiisfied cnslomer^i around the world. 

I hat our prices ort tower. That our service L\ better, 
fhal there really and truly is a differenec. 

We look forward to your call 


TO ORDER, CALL TOLL-FREE: 

800-227-4587 

In Calirornia, 800-622-0678 
or 415-644-3611 

C’A res i den is add sale; lax 

OR WRITE; 

ROO SOFTWARE, INC. 

3120 fdegraph Avenue, 

Berkeley, CA 94705 

Circle 2 on Inqutiy card. 


(Tsoo-sonwiutE) 


□ Purchase orders aetxplcd, 

n Prompt U PS 3 day Blue Label. 

□ Call lor shipping tha^ge^, fh e 
itifiihy^. and other low softvvare 
prices., 

□ Now open Mon. Sat 

n Internal ional and nalionat dealer 
requests welcome. 

□ Quantity discounts available. 

□ Prices may change. 


BYTE Jujw 1983 1S5 
















OV>' 


A<3^<> 


Mp/ 

.S--' 



All equipment fs in factory cartons with manufac¬ 
turers' warranty Prices subject lo change without 
notice. Most items m stock or shipped as received 
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NAItOHWiOE SERVICE. MOST PRODUCTS 

SUPER WAREHOUSE 


P a sox 373 MMU/IVOfOffO. CONNtCriCUl 0«4V2 
OAOffl UNI ORDIR HOURS 

203-265-1223 9:00AM-$i0QPM-€ST 

MONDAY-fRIDAY 

PHONE ORDERS FREE 

fCM/f DOlUP credit for phone ORDERS) 


Command Name 
PUT STRING 

PUT CHARACTER BLOCK 2 
GET CURSOR POSITION 
TAB SET 

CHARACTER LINE 

CHARACTER OUT 

GET LIGHT PEN POSITION 

UNE 

CHAIN 

POINT 

PAINT 

SYMBOL 

UNE2 

GET BLOCKt 
PUT BLOCKa 
GRAPHIC CURSOR 
ERASE GRAPHIC VRAM 
DEFINE PF STRING 
GET PF STRING 


Function 

Displays a character string 

Writes characters and attributes to VRAM 

Reads the cursor position 

Sets tab positions 

Draws a character line or box 

Displays a character 

Reads the coordinates Indicated by the tight pen 

Draws a line or box 

Draws a broken line 

Displays one or more points 

Paints the area Inside a boundary 

Displays a character string in a specified location, 

orientation, and size 

Draws a line (for CIRCLE FULL) 

Reads a specified color 
Displays a pattern in a specified color 
Reads specified coordinates 
Erases the graphic VRAMs 

Defines a character string for a program function key 
Reads the string defined for a PF key 


Table 2 : Some of the graphics commands used by the video-graphics subsystem of 
the Micro 16s. 


The command code indicates what 
type of command it is; the color code 
selects one of the eight specified col¬ 
ors; and the function code selects how 
the output video will combine with 
other colors in the same area of the 
screen (foreground, background, OR, 
AND, XOR), The box flag selects a 
choice of a line, a box, or a box filled 
with the indicated color. For exam¬ 
ple, in photo 4 the line command was 
used and the triangle was rotated. 
Large colored-block areas could have 
been added with only slight changes 
in the line command. This is but one 
example of the power of the video- 
terminal processor. 


A Detailed Look 

Figure 2 is a block diagram show¬ 
ing the components of the Micro 16s 
in detail. The two slots for the pro¬ 
cessor boards do not have equal 
priority. Slot 1 is for the master pro¬ 
cessor. The 6086 and the 68000 pro¬ 
cessor boards can be inserted into 
these slots. These boards are 
equipped with controllers for DMA 
and a boots trap-loader program in 
ROM (read-only memory). When the 
system is turned on, the master pro¬ 
cessor initially has control. 

The master processor that comes 
with the machine uses an Intel/Fujitsu 


16-bit 8086 microprocessor running 
at a clock rate of 8 MHz. As men¬ 
tioned above, this board contains the 
master clock, driver circuits, a 
4K:hannel DMA controller, and a 
bootstrap loader. At power-up, the 
loader program also performs power- 
up diagnostics. If a problem is 
detected, an error message is 
displayed to indicate where the prob¬ 
lem is, and the ROM monitor pro¬ 
gram takes over to let the operator in¬ 
vestigate the error in more detail, 
using DMA, input/ output, and disk 
commands, 

In slot 2 of the standard unit is an 
8-bit Z80A microprocessor board. It 
operates at 4 MHz and has memory- 
bank-selection circuitry that enables 
it to address the full 24-bit {16-mega- 
byte) address space of the Micro 16s. 
It also contains an offset register that 
allows its addresses to be offset by 
64K bytes to avoid conflicts with the 
8086 processor. Under the CP/M 2.2 
operating system, all disk accesses are 
performed by the 8086 processor. 

It should be noted that the Micro 
16s does not come with a complete 
CP/M 2.2 system. Instead, the com¬ 
puter's CP/M-86 system can use the 
Z80A to simulate a CP/M 2.2 en¬ 
vironment. Thus, all 8-bit CP/M pro¬ 
grams can be run, but system com¬ 
ponents such as the 8-bit CP/M 
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AND SAME-DAY SHIPPING 
MAKE US COMPETITIVE. 

OUR PEOPLE MAKE US EXPERTS. 


Red Baron. 

Home of the Nation’s Largest Computer Printer Inventory. 


NEC 8023 

Outstanding Graphics, Print 
Quality & Performance 



144 X160 dots/inch ■ Proportional Spacing 

• Lower case descenders * N x 9 dot matrix 

^ 8 character sizes - 5 unique alphabets - Greek 
character set«Graphic symbols HOO CPS 
print speed • Bi-directional, logic-seeking 

* Adjustable tractors ■ Single-sheet friction 
food * Vertical & horizontal tabbing 

$Call 

CRT’s and Monitors 

Price, Performance & Reliability 

Tal«vld*o Usl Otscounl 

11° .... W71 

. .*1495 ScmII 

AfndttiL 

Vld«o300,Green.249 $155 

Color-1....$ 499 $345 

Other Quality Printers at Red 0aron 

List Discount 

Anadex DP*9501 A ..... .$1,725 $1,325 

AnadexDP-9620A.$1,845 $1 475 

Anadex WP-6000 ...... .$3,450 $2,000 

Smith-Corona TP-1.$ $95 SC all 

NECSplnwriterfiO 

Serial l^rallel 7710.._$3,085 $2,425 

SeHal3510 .,...,$1,895 $1,600 

Okidata Series .. $Ga1l 

Toshiba P-1350. .$2,195 $Calt 

Interface Equipment 
Complete Stock of Options, 
Cables and Accessories. 


GRAPPLER4- APPLE INTERFACE.$175 

BUFFERBOARP .. $175 

CCS APPLE SERIAL Interface & Cable ..$150 

SIGNALMAN MODEM...$Ca11 

HAVES MICHOMODEMIJ.. $300 

COMPLETE STOCK OF EPSON 

ACCESSORIES ... .$Call 

CUSTOM PRINTER CABLES FOR Apple, 

Atari, IBM, TRS-80 (all models) ......SCall 

PRINTER STANDS: Large... .$ 99 

Small.S 25 

PRINTER RIBBONS—Most Types.SCall 

Color Coder Diskette Cases ..... .$ 16 

VERBATIM DISKETTES ............. ,$Call 


IDS Prism 80/132 

Affordable Color, Speed 



200 CPS - Bl-dir 0 clional» logic seeking • 24 x 9 dot 
matrix' Lcwerca^ descenders - 8 character sizes 
" 80-132 columr^s ■ Proportional Spacing 
* Text justification * Optional color and dot resolu¬ 
tion graphics 

Priam BO ...... .Base List$1,299 

P rism 132 -Base List $1,499 A 11 

Microprism 480 ..List $799 ^USi i 


Brothers HR-1 Daisy Wheel 

Perfect for quality, 
quiet word processing. 



* 16 CPS • Prints up to 6 copies * Bi-directional 

• Cloth or carbor> quick“Change cassette ribbon 
- Quiet, efficient operation for word procosslr>g 

Brothers HR-1 

Parallel..List$1,100 

Serial .List$1,200 

Ask about the Brother HR-15 


$Call 


The Epson Series 

High-Quality Printers 
at a Low Price. 


Star Micronics 
Gemini 10/15 




160 CPS ■ Dot graphics • Proportional spacing " 
Downloadablecharacter setS"10andl2CPI - 
Super/subscriptlng- Underiinlng * Reverse line 
feed 

Epson FX series.... SCall 

Full Line of Epson Accessories. 


120 X 144 dot graph ics* TOO CPS-2.3K buffer 
• 2K User programmable ROM • 

Underlining ’ Super/subscripts 
■ Friction feed and adjustable 
tractors 


Gemini 10 
Gemini 15 




Our People, Our Product: 

Both Are Specialized. 

Bed Bamrr is an organization of computer printer 
specialists. They know the capabilities of each 
printer, and how to match one to your exact need. 
Cali for expert consultation today! 


Here’s HowTs Order 

Phone orders are welcome; same-day shipment on 
orders placed before 11:00 a.m. Free use of Master¬ 
Card and Visa. COD Is accepted. Personal checks 
require 2 weeks clearance. Manufacturer's warranty 
included on all equipment. Prices subject to revi¬ 
sion. APO^FPO Orders Welcome. 

ORDERS ONLY CALL: 

( 800 ) 854-8275 

CA, AK, HI (714)779-2779 

RedBaion 

COMPgTEn PRODUCTS 



r ^ ^ 

L 1 J 





4501E. Eisenhower Circle, Anaheim, CA 92807 


Circle 329 on Inquiry card. 


© Rod BarOft Oui iiputer products, 19B3 




















































With the ECHO speech synthesizer from Street Electronics 
whatever you type on the keyboard, your computer can say. The 
ECHO’S text-to-speech system gives your computer an 
unlimited vocabulary while using a minimum of memory. And 
now a diskette of fixed, natural sounding words is available 
to enhance the ECHO 11's voice output. 

Nearly 400 language rules are contained in the ECHO’S 
text-to-speech algorithm. These rules enable the computer to 
pronounce most correctly spelled words. When in the text-to- 
speech mode the user can select any of 63 different pitch 
levels, and have words spoken either monotonically or with 
intonation by using simple control character sequences. The 
rate of speech can be fast or slow; words can be spoken in 
their entirety or spelled letter by letter. The ECHOs also 
pronounce punctuation and numbers. Words can be encoded 
using phonemes and diphthongs when the text-to-speech or 
fixed vocabulary is not required. 

Applications are unlimited, ranging from phone answering, 
educational and training programs, to games and aiding the 
sight and speech impaired. The ECHO is a complete stand 
alone unit which is compatible with most any computer; it sells 
for $299.95. The ECHO It, which plugs into the Apple 11, is 
priced at $149.95. 

Contact us about the ECHO/PC for the IBM Personal Computer. 


Street Electronics Corporation 

1140 Mark Avenue Carpinteria, CA 93013 
Telephone (805)684-4593 

Call toll free for demonstration (800) 221-0339 

Circle 364 on inquiry card. 




SLOT 1 


SLOT 2 



Figure 2; A diagram of the Micro 16s system. The 3086 processor is plugged into slot I and the Z80A into slot 2. 


assembler have been left out. 

In order t o accommoda te the 
various processor boards, the main 
circuit board has a data bus unique to 
Fujitsu, The bus contains 130 pins on 
a positive-contact connector, ensur¬ 
ing high reliability. All the various 
control lines run to each of the expan¬ 
sion slots, including lines for inter¬ 
rupts, DMA-bus-requests, signals to 
refresh the dynamic RAM (random- 


access read/write memory) chips, 
system clocks, 16 bits of data, and 24 
bits of address information. All the 
expansion slots have both maskable 
and nonmaskable interrupts available 
for use by expansion cards. 

Slot 1, which is occupied by the 
master processor, has two extra con¬ 
trol lines that go to control logic cir¬ 
cuits on the main board rather than 
running the extent of the bus. These 


are the HREQA (halt-request A) and 
HACKA {halt-acknowledge A) 
signals. 

Figure 3 is a simplified diagram 
showing how control is transferred 
from one processor to the other. 
'Tlip-flop R" is set during power- 
on/reset, thereby clearing a halt- 
request line to CPU-A and enabling a 
halt-request to CPU-B. CPU-A then 
takes control of the bus and the boot- 
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!!!!FANTASTIC PRICES!!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 

ML-80..80 COL., BO CPS........$317 

ML-82A..80COL., 120 CPS.$395 

*ML-83A..136 COL., 120 CPS.$639 

«ML-84..PARALLEL, 130 COL, 200 CPS . $969 
^ML-84..SERIAL, 136 COL., 200 CPS . .$1,083 

*ML-92..80 COL-, 

160 CPS PARALLEL.$509 

^^ML-93..136 COL, 

160 CPS PARALLEL.$832 

SERIAL INTERFACE FOR ML92&ML93. $99 

PACEMARK 2410..350 CPS.CALL 

PACEMARK 2350..SERIAI, 350 CPS..CALL 

^Includes TRACTOR FEED 
“Inc., OKIGRAPH DOT ADDRESSABLE GRAPHICS 


SEIKOSHA 

DOT MATRIX, PARALLEL SO CPS PLUS 
GRAPHICS.$269 


IDS 

PRISM 80..3.4K & 200 Sprint.$1,036 

Inc. sheet feed, color A graphics.$1,429 

PRISM 132..3.4IC & 200 Sprint $1,195 

Inc. sheet feed, color & graphics $1,591 
MtCROPRISM 480 .... $569 


STAR MICRONICS 

GEMINI-10..100 CPS, 2.3K BUFFER $329 
GEMiNhlS.$519 


C ITOH 

PmMwHfir aocol 120CFS P^ifallel...$396 

Ptowiilor 3..ai]Col, laiCPS, ParaUsl.........I69& 

BtHTwnrei F.tO 40 CFS........$t,4Z5 

PrHnlmaslor F-lQ 55 CPS......—.S1.5te 


SMITH COflONN, 
TP^I„t2CPS ... 


MODEMS 

Kayes 300 Baud Smart Modem . $219 

Hayes 1200 Baud Smart Modem_$515 

NOVATION, ANCHOR AUTOMATION AND 
VETUTEL MODEMS ALSO AVAILABLE. 


MONITORS 

AMDEK Color I . 

AMDEK Color II. 

NEC JB1201 Green 


$309 

$609 

$169 


FOR THE IBM P.C. 

NEC Spinwriter aS50..S3CPS. 
Quadram Quadboard w>'84K . 
Qua dram Quadboard w/128K 
Quadram Quadboard w'^192K 
Quadram Quadboard w>2S6K 
Monte Carlo Card 64K. 


$1,990 

$469 

$519 

$609 

$699 

$429 


E Z COLOR BOARD 
For the Apple II or Apple II Plus. 
Includes demo software and 
E Z COLOR SUPER EDITOR 

S-lOO Systems...... 

TRS-eO .... 


$199 

$279 

$239 


INTEiJ TALKER Efixt-lo-spBecih syntEwsizef 
Serial unci parallel interffloe includeo.. 


DIGITAL DIMENSIONS 

190 Chapel Rd., Manchester, CT 06040 

Info & Orders Call 203^649^3611 
Orders Only 1-800-243-5222 


C O.D Wfetome Allow 2-3 For Checiis 
All Prices Irttlij^ UPS Gwind Fretghf Ip 
CT Rffsidente Add 7^ 'sSi Sales Ta) 
Prices Si^ecl To CKange Wilhout Nol 


ChBCiis UC VISA OK 
FretgW In U.S 


loader ROM program on that pro¬ 
cessor card starts its diagnostics and 
proceeds to load the operating sys¬ 
tem, Control of the bus can be trans¬ 
ferred from one processor to the other 
under program control by setting or 
resetting a flip-flop. When this is 
done, a halt-request command is 
issued to the operating processor, 
which then completes its instruction, 
halts, issues a halt-acknowledge 
signal, and drops off the bus. The in¬ 
active processor then synchronously 
uses this acknowledge to end its 
previous halt state and regain control 
of the bus. It will later relinquish con¬ 
trol over the bus if the procedure is 
repeated. This allows an orderly 
transfer of control. 

The 5 Vi-inch floppy-disk controller 
can handle up to four drives. Because 
it plugs directly into the mother¬ 
board, it does not use any of the ex¬ 
pansion slots. 

The Micro 16s comes with two 
5 Vi-inch double-sided double-density 
disks that provide 320K bytes of for¬ 
matted storage each. The disk- 
controller chip is a Fujitsu (MB8877) 
version of the Western Digital 1793 
floppy-disk controller. 

The Micro 16s comes with 12 8K 
bytes of volatile parity-checking 
memory on Fujitsu MB8265 64K-bit 
dynamic-RAM chips on the mother¬ 
board. These RAMs can be refreshed 
using either pin 1 or the RAS refresh 
signal, which is controlled by the 
main processor on the bus. This com¬ 
bination assures easy interfacing with 
additional main processor cards {such 
as the 68000) that will be supported 
by Fujitsu, Additional RAM, up to 1 
megabyte per slot, can be added using 
the expansion bus slots. 

The printer interface is a standard 
Centronics 36-pin parallel interface. 
The RS-232C interface has a 
software-programmable da ta-ra te 
generator and uses the Intel S251A 
USART (universal synchronous/ 
asynchronous receiver/ transmitter} 
enabling both asynchronous and syn¬ 
chronous serial communications. 
Data rates from 300 to 19,200 bps 
(bits per second), asynchronous, and 
0 to 64,000 bps, synchronous, are 
available. 

The speaker interface uses the 6840 


timer chip connected to an audio 
amplifier to allow a full range of 
tones to be generated. The analog in¬ 
terface uses a Fujitsu MB4052, 8-bit, 
4-channel, multiplexed, A/D con¬ 
verter, It delivers analog-to-digital 
conversion to a main applications 
processor in 5 milliseconds (ms). 

The keyboard interface converts 
serial information from the keyboard 
into parallel data. Under software 
control, interrupts are directed to 
either the main processor or the video 
processor to handle keyboard inputs. 

The keyboard uses a Fujitsu single¬ 
chip (MB88401), 4-bit microprocessor 
to scan the matrix and serialize the 
key-closure data. The keyboard data 
is then sent serially to the keyboard 
interface on the motherboard. Also, a 
built-in self-check function, a char¬ 
acter-code table, and a key-matrix 
table are programmed into the 4-bit 
microprocessor. The low-profile 
detachable keyboard has a total of 98 
keys with cylindrically sculptured 
key tops laid out in typewriter ar¬ 
rangement. 

The power supply is designed to 
meet the power requirements for the 
standard system and allow for future 
expansion. It is even capable of sup¬ 
porting a Fujitsu 5 Vi-inch 5-, 10-, or 
20-megabyte Winchester hard-disk 
drive in place of one of the 5 Vi-inch 
floppy-disk drives, along with a full 
megabyte of volatile memory. 

The lower portion of figure 2 out¬ 
lines the video-terminal section. This 
section is a completely independent 
video terminal. It has a 68B09E 
(2-MHz) processor as its controller 
and lOK bytes of video firmware con¬ 
tained in ROM. This firmware pro¬ 
gram operates on the high-level com¬ 
mands and the data sent from the 
main processor to control the char¬ 
acter and graphics modes of the 
Micro 16s. The character data is 
stored in 2K bytes of Fujitsu MB8128 
static RAM, along with 2K bytes of 
character-attribute RAM. A 6845 
video-controller chip is used in con¬ 
junction with the character-attribute 
RAM, along with 2K bytes of charac¬ 
ter-generating ROM, This combina¬ 
tion of components provides a color 
terminal running at internal bus 
speeds. 
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Taxan monitois 
u4ien predsiom^ 
counts 

pedicated to quality and precision, 
fAXAN offers a complete line 
bionitors including green and amber, ^ 
ultra-high resolution monochrome, plus 
Kliedium anq highj^esolution RGB monitors. 

♦ TfFTiifc. m ^ tk 

if I 





Rfffi vision'll] 




also offers the 410-80, 80 column and 
RGB card to interface with the Apple lie. 

TAXAiM monitors stand alone. 


See your local <^XAX>Cil\i dealer, or call us for details! 


Sf 




I^TAXyAlXI 

TSK Electronics Corporation 
18005 Cortney Court 
City of Industry, CA 91748 
®13) 810-1291 rr 7 ' 
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The 68B09 processor also controls 
48K bytes of dynamic RAM that pro¬ 
vide a 640- by 200-pixel graphic dis¬ 
play terminal. Each pixel, which can 
be displayed in one of eight colors, is 
supported by the high-level com¬ 


mands discussed earlier, and soon it 
will be supported by Digital 
Research's GSX-66 graphics-system 
extension for the CP/M family of 
operating systems. 

The video section has two output 


interfaces available for the user: a 
high-quality RGB color output that 
supports two levels of intensity in 
character mode, and a composite 
video output with eight levels of gray 
scale for black-and-white monitors or 
eight colors on lower-quality color 
monitors. 

Though a color monitor is standard 
with the Micro 16s, switches located 
on the motherboard control the 
polarity of the horizontal and vertical 
synchronization pulses to allow easy 
interfacing with the various RGB col¬ 
or monitors on the market, 

A light-pen input interfaces 
through the 6845 video controller to 
the 6SB09 processor. It is supported 
by high-level commands for easy pro¬ 
gram interfacing to the applications 
programs. 

The method of passing data from 
the main processor bus to the video¬ 
terminal processor bus is accom¬ 
plished via the 128-byte RAM com¬ 
mon to both processors, a set of at¬ 
tention registers, and some control 
lines (see figure 4), The four attention 
registers were designed using a Fujitsu 
gate array. Three of these registers 
allow data to pass from the main pro¬ 
cessor to the video processor so that it 
can be asynchronously read or writ¬ 
ten. The video processor can also in¬ 
terrupt the main processor* Such in¬ 
terrupts can be generated, for exam¬ 
ple, by the interval clock timer or one 
of the function keys. 

The main processor issues com¬ 
mands to the video-terminal pro¬ 
cessor through the 128-byte common 
RAM. After receiving this command, 
the video processor sends a busy 
signal to the main processor. The 
main processor then does not read or 
write to the remaining common RAM 
area until the busy signal is removed. 

This prevents both processors from 
accessing the 128 bytes of RAM at the 
same time. The main processor can 
stop the video processor with an in¬ 
terrupt at any time should it become 
necessary to stop an operation in pro¬ 
cess, This gives it master control over 
the common RAM section. 

Accessing common memory is inef¬ 
ficient when the data quantity is 
small: the video processor must send 
an attention interrupt that a com- 



Figure 3: A simplified diagram showing how control is transferred from one processor 
to another. The control flip-flop on the main board can be set under program control 
When this happens, a halt-request signal is sent to the operating processor, which then 
sends a haIt~acknowledge (HACK) signal which then gives the other processor control 
The HREQA, HACKA, HREQB, and HACKS sigttals are om the Fujitsu 130-pin ijus, 
CPU-A refers to the processor in slot 2; CPU-8, the processor in slot 2. 



Figure 4: A diagram illustrating how information is exchanged between the main 
system and the video-graphics subsystem. A large pari of the information transfer is 
done through the 12S-byte RAM known as the communication buffer. For faster 
transfers of small amounts of information, the 4-hyte attention registers can be used. 
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Presenting Hyperion™ the wwtd's 
most powerful, portable computer 
developed for the busy professional. 


■ 


r ,1 








Hyperion Is o true portoble. 
weighing In at only 18 pounds. It is 
light on itie eyes with ils Europeon 
omber screen end styling. But heavy 
on performonce with mony 
standord features which are 
expensive necessities for other 
personol computers. And oil lor a 
price that’s less thon you’d expect. 



a 


H^non is bright. C(xnmunicating 
with the world is easy with our 
integrated voice ond doto 
pockage. Slondord is our 256K RAM 
memory, essential lor the new 
generotion o1 oppiicafion 
programs 

. Hyperion hos the some proi^ssor. 
grophics ond operating sy^em as 

: the IBM P.C. However, an improved 
keyboord ties the function keys to 
our screen soli keys. All this meons 
Hyperion can run popular IBM 
softwore right oft the shelf - Vtsi 
Calc’, Word Stor’, Doto Bose II’ and 
many, many others. 

Hyperion is the rising star in personal 
computers Cotch o rising ^r 
todoy. 


^»idardFeal»«i 

Processor ... 


Softwore .... 

.. MS DOS 

Memory. 

.2S6K User Ram* 


Drives. S’/4’', 320K bytes, IBM comportible 

..Virtual Bom Disk (Up to 1600 • 

Display Sy^tn . .7' Nrxvglare amber 

... Grophics - IBM PC compatible 

.. Full 80 X 25 character formal 

.Auto screen off for prolonged life 

Serial Port..RS232C* 

........IIS423- 

ParaBetPott.... CenItonIcs/IBMcompallbie* 

Other Peotures.... Time and date clock with 
battery bock-up* 

.Addlfiondl video output lor external 

motttlor* 

• B iMeiBlia i tsaah oveiiw. 





Dilve ...... Additional 5 ^/ 4 ” 320K drive 


Communlcalton .... 

... IN:TOUCHtelephone 

monogement system 

1 300 baud modem (1033} 

AcottsHc Cups . 


Expansion Chassis .. 

.. 5 or 10 MB ol hard disk 

compotible cards 

Carrying Case . 

accessory pockets 

MuMpton* . 

... Hyperiorr enhanced 

123t .. 


IN:$CRIBE . . . 



tWsI Calc is a troderr^ork of Vislcorp 
^ Word Star is a trodemoik of Micropfo 
(ntemotiorvai Corp. 

^Oota Base il ts a trademark of Ashton Tote 
TMuitIplan is a trademark of Microsoft Corp, 
t123 isa trademark of Lotus Development Corp. 






portable computer 




The Bytec Group North Americo; (613) 226-72S; Telex 053-3356 
Europe: U.K. 04026 4926: Telex 894222 

































































GET IBM-PC Capacity at 3 Fraction of IBM’S Price! 


New NETRONIi 

Starts at Just 


Jl’s tniBl Koiii ygu can enfpy ilie powEf the 
Inrel BGfiS-ihe sime micropmcessor which 
(lOWEfis Ihp IBM-PC-and run any can)' 

[lUEd far thB IBM-PC ..starting at only SS99 

Taht Ihit easy, low cost way lo team 1G hit 
technotem! Two-tnand system features: 

1 BOBS molher board with B-stel eitpansian 
bus; acHpfts any hardware designed for 
IBM-PC- end 

2. b4K metnary board ^ eirgandatile to ZBGK; 
with IBM comgathbte HS23Z cammunica 
calions port. 

Any disk-operaUng system which works on I he 
IBM wll WQrh dIrecUy on Ihe EtCPtOBER BB-PC. 
and all programs cumplted Inr Ihe IBM wil run 
nn tt. 

The system monltar RDM Indoded In the Starter 
system Itafures ■ jser-hiettdly operalntg systEirv 
that allows easy prograrrt gerveratlon and debug 
ging. The commands Indude dlsplay^madily 
memory .^dtsplayimodify registers „Jn pui/oetput 
data to 1^D ports,., bfock moves,., single step 
trace mode...gB^run with optional breakpoint 
and registef reports . . .cassette tead/save wfih file 
)sbels..,plus a complele system lesi program 
that lasts and reports condiliofi of RAM, RAM. 
cassette miertace, timer, DMA conlrdter, inter- 
rupl controllef, and ihe communications port. 
These tesi programs nol only allow easy debug 
ging ot software but I hey serve as Itardware and 
software learning tools 

The EAPIOBER Bl PC STARTEB KIT includes a 
mottief board, menwry^l/l] board, al components 
needed, suckels far IC's used, one 62 pin bos 
cunheclnr and eamplele assembtyrtesi Instruc¬ 
tions. All you need is a soldering Iron, solder, a 
fewer supply, and a standard n$2^2 terminal 
INelrortics has 2 low-cosi ones lo ehoose from}. 
Eiplorer BBFC Starter Klt„.S3ftB. 
i- ia,POpAi 

□{wired & tested, add SIBB OOi 
□ Extra B2'pin cnnnedurs at %A,2^ ea, 

+ 1,00 p«(, 

Use ywr own terminal with the EXPLOBEH dd-PC 
or. If you ptan lo enpand H lo be fully IBM com 
patlble, we uHer uur IBM cuinpalible keyheard 
and an tSM compatible color graphics board 
(only available wired and tested). 


II: 


jm 


□ Special IBM csmpaliMe system: with key¬ 
board, color graphics board, ttuppy disk 
controHei, G4K RAM, cabinet, slandaid 
power sunpiy and a singie SV* ' floapy diive... 
$t B99,9n + 2&J)a pAi. 

IBM compatlbio hard disks, bultt-in modern 
board, epfDin burner, print butter system plus 
more will be ayallable shortly. 


Uvor 100 Exclusive Products and Kils- 
includlng the 'Speak Easy’ universal voice 
lynlhust^er, a Qiagnosttc card with buHl-ln 
logic probe lor Ihe IBM PC, lerminals, mimi- 
tofs, Ihe ELF and EXPLORER IS computers, 
and much more, are described In our up- 
comin^catilog. ft’s yours FREE it you check 


IB Bit EXPLORER 63-PC Kit 
Accepts Ail IBM Peripherals. 

□ IBM compatible keyboard„.S299,4S 
+ 10.00 p4i. 

□ IBM compaliUe cuter board,.,$299.95 
+ 10.00 pAi. 

□ Addiliaual ROM required,.,$55.00, 

Set your own pace! Invest and team, al the rate 
YOU wani! Add lo your EXPLORER BB-PC: 

Deluxe heavy dirty steftE cabinet that houses 
either two SV^ ' floppies or a 5%" hard disk 
with one floopy. This cabinet leaturus a 
hrush-ltnisb Iriiul panel and a wood-grained 
sleeve, 

□ EXPLORER BB-PC Cabinet, .$199.95 
i- 15.00 pBi. 

A heavy duty open frame power supply 
with Ian thal cart be used in your awn cabi 
net Dr irrslalled into the Ketronics cabinet is 
available as tuHows: 

□ IP amp power supply Iw system + 2 flop- 
pies,..S149,95 + 6.DD p4l. 

□ As abeve + extra power Ipr 1 hard disk,,. 

$159,95 ^ a,00pAi. 

□IBM Gompatibte disk contmMer board. Con 
truls four 5Vi" Happy drives (w^2 drive 
cable) AvaBable wired and tested only., 

5250.00 - 5. Oa pAi. 

□ Monilors and BIOS source lisHngs: available 
on either disk or ha nl copy al 535,00. 

Please specify Ibrmal and system required. 

□ INTEL aOBO/SOBa user manual,..Sl5.aD 
^ 1.50 pll. 

□ THE BOBb SOCK by RECTOR A ALEX.. 

515.00 + 1.50 pAI. 

CALL TOLL FREE 1-300-243^7428 for Cfiarge Card Orders, 

In Conn., call 203-354-9375, Conn. res. add sales tax, 

TO ORDER BY MAIL, CHECK BOXES FDR PRODUCTS DESIBEO ANO MAH. ENTIRE AD TO: 


□ Arnauul 
Acer. No 
Signalure 
PRINT NAME 
Address 


Far Canadian orders 
pleasn double The amount 
at pAi shown. IHM-PC is a 
registered tradenrark of 
I8M Corporation. 



NETRONICSR&DLTD. 

333 Litchlield Rd.. New Mitlord. CT 06776 

PR Charge my □ VISA qMASTERCARO 
_Exp. Date__ 


City 


Slate Zip 


ALF COPY SERVICE 

FAST • RELIABLE # LOW COST 

If you produce software, ALF's disk copying service is the 
quick, convenient answer to your disk duplication needs. Most 
orders are shipped in less than a week. Every disk we copy is 
verified bit by bit and guaranteed 100% flawless. Standard 
formats include Apple II (including nibble^copy proof and 
double-boot), Apple III, Atari, IBM, Osborne, and TRS-80. 

Our “no frills” pricing means you don't have to buy extras 
you don't need — set-up charges are $10 to $25 per disk to be 
copied, copying charges are 30(p to 40$ per side (minimum: 50 
copies). 

Of course, we have the frills too — Including custom printing 
and packaging. Call us today for complete details. 

We also sell blank disks 
in bulk pack boxes of 100. 

All are 5 V 4 '', single sided, 
double density (except 
Nashua single density), 
unlabeled, with hub ring. 

Add $7 per hundred for 
sleeves, $2.50 per hundred 
for shipping. 

ALF (303) 234^71 1315F NELSON ST. DENVER, CO 80215 


3M 

$165/100 

CDC 

$165/100 

MEMOREX 

$165/100 

NASHUA 

{double density) 

$160/100 

NASHUA 

(single density) 

$140/100 

VERBATIM 

$185/100 


mand that was sent to the video pro¬ 
cessor has been completed. Then the 
main processor must read the 
resulting data and status. To increase 
efficiency, another method can be 
used to transfer data. Separate atten¬ 
tion registers are provided through 
which processing data and status in¬ 
formation can be passed. 

Data Storage 

The Micro 16s lets you select from 
a powerful assortment of disk-storage 
subsystems. Currently, the Micro 16s 
comes with two 5 Vi-inch double¬ 
sided double-density floppy-disk 
drives. The floppy-disk controller 
provides addressing for four such 
drives. 

Additional controllers are available 
for 8-inch floppy-disk drives and 
Winchester hard-disk drives. 

Fujitsu provides an optional 
freestanding duaTdrive double-sided 
double-density 8-inch floppy-disk 
subsystem. This subsystem allows up 
to 1.2 megabytes of data per drive. 

Fujitsu also offers 5Vi-inch Win¬ 
chester drives in 5-, 10-, and 

20-megabyte capacities. 

Summary 

The Micro 16s was designed to be a 
versatile package of hardware and 
software in a professional business 
system. Its unique bus architecture 
and integrated high-resolution 
graphics subsystem, coupled with the 
wide variety of applications pro¬ 
cessors, operating systems, memory 
expansion, and hard-disk options, of¬ 
fer the business user the growth and 
flexibility necessary to cope with 
ever-changing application re¬ 
quirements. ■ 

The Fujitsu Micro Ids personal 
business computer is marketed in the 
U.5. by Fujitsu Microelectronics, Pro¬ 
fessional Microsystems Division, Santa 
Clara, CA. 


About the Author 

Wayne Clingingsmith has 12 years of ex~ 
perience in LSI, component, applications, and 
systems design. Currently the hardware 
systems manager for Fujitsu's Professional 
Microsystems Division, he has a bachelor's 
degree from San Jose State University in elec¬ 
trical engineering. 
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interface 
driver to give 
your application 
program complete 
control over the Mouse's 
operation. 

That's the kind of support you'd expect 
from Microsoft. After all, we were the 
world’s first microcomputer software 
company. Today, more than a million 
microcomputers are running Micro¬ 
soft languages, operating systems, 
application programs, and hardware- 
software combinations. 

You can get the Micro¬ 
soft Mouse in dedi- 
cated versions for the 
MyiljW ^ IBM:.-PC, PC XT and 
4 in a version for MS<»- 
i DOS machines with 
serial interfaces, 
including the IBM- 

) sion 2.0. Ask your 
Microsoft dealer 

. ^ for a demonstration 

of the Microsoft Mouse 
^ —a whole new standard. 

BETTER TOOLS FOR MICROCOMPUTERS 


Microsoft, 
people who set the 
standard for software, 
have done it again with the 
Microsoft^ Mouse. 

Our expertise in both hardware and 
software has gone into the develop¬ 
ment of the Microsoft Mouse. Now 
you can plug in the most exciting 
computer product of the year and 
put it to work. 

The Mouse lets you move the 
cursor freely and naturally, then ^|, 
execute commands at • 1_ 

the push of a button. 

The Microsoft Mouse is a fflcE™ 
complete system. It comes 
with an on-screen tutorial, a 
practice application, and the 
Multi-TooL Notepad, a mouse-based 
text editor, so you can begin 
using the Mouse right away. And , 
for application developers, the | 
Mouse includes a programmable ' 


Microsoft is a registered trademark, 
and MS and the Microsoft logo are 
trademarks of Microsoft Corporation 
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/ISr Quality Add - On F 


Communiccitions 



CC-332 For use with 

. An IBM 2780/3780 RJE 
Emulator • Supports Btsync 
point-to-point communications 
protocol • Allows file transfer 
between Host& IBM PC • Ideal 
for IBM System 34, 38, 4300 


• Programmable to com¬ 
municate in Bisync, SDLC, 

HDLC, and Async protocols. 

• Two Ports of RS 232 

AST products are available from Computeriand, 
Entr^f ComputerMart and selected daaters 
worldwide. Call factory if your dealer does not 
have the AST products you want. 


. Emulates IBM 3274 
Model 51C Control Unit 
• Emulates 3278 Display Sta¬ 
tion • Emulates 3278 Type 
Printer • Optional 3770 Emula¬ 
tion • Cluster Controller 
Operation • Protocol Con¬ 
verter Support 




Async »t 


Clock 


Battery 


64 256K i _ 
Memory 


CofnboPlus“ 

standard Features; 

• 64K-256K Memory 

• One Battery Backet 
up Clock • One IBM 
Compatible Async Po 

• One IBM Compatibl 
Printer Port • Super- 
Drive'" • SuperSpool' 

• From $395 


IBM ii rogffttttfad tradamurlt pf tntamfitlonfil Suainpsi Mochlnaji, PCfiat* It Ibe rogltlorerd tmdaintfk of Orchid Tttrhnnlogy, AST 3/fiO It dovnloptid toy WlIrriQt Syttarnt Inc. nnd AST 










oducts for iMm PC/XT 


MultiFunction Cords 


NOW! Neui Product Highlight 

nST>5251 - fln interactive IBM 5251 Model 12 remote ujork station emulator using PC 
PCnet ' - fl Locol Area Netuuork for IBM PC featuring disk sharing, file locking, printer 
sharing and supports up to 64,000 PCs. One M bit CSMR/CD technology using 75 ohm 
CATV Cable. Hundreds of PCnets have been installed in IBM PCs. 

PlusModem'* - Integrated Direct Connect 212, 1200 band auto-dial modem, clock, 
game port, printer port and second Async port. 

Coll Foctory For Detoils 



Async #1 


Async #1 


is an enhanced 
version of I/O Plus 
featuring: • One 
Clock Calendar 
(std.) • Two IBM 
Compatible Async 
Ports (1 std., 1 opt.) 
• One IBM Com¬ 
patible Printer Port 
(opt.) • One IBM 
Compatible Game 
Port (opt.) • Super- 
Drive™ • Super- 
Spod™ • From $165 


Printer 

Clock 

Battery 


Printer 




Clock 


Async #2 


Async #2 


64-512K 
(with (VIegaPak) 


MegaPak 


\i V' S' 




ConnectflU “ 

NEW! AST Proprietory 
Connector Mounting Bracket 
for PC only (does not include 
cables shown in illustration) 


^#1 


• 64K-512K(with MegaPak) • Two IBM Com¬ 
patible Async Ports (1 std., 1 opt.) • One IBM 
Parallel Printer Port (opt.) 'One Battery Backed' 
up Clock Calendar (std.) • SuperDrive™ (std.) 

• SuperSpool™ (std.) • Ideal for Concurrent 
CP/M, MBA, VISI Series software packages. 


2372 Morse Avenue 
Irvine, Calif. 92714 


R€S€ARCH INC. (714) 540-1333 

Dealer Inquiries Welcome 
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The Pronto Series 16 


The design of a new business-oriented microcomputer 
based on the Intel 80186 microprocessor. 


The challenge of developing a new 
business microcomputer is to produce 
a machine that is better than its com¬ 
petition. In designing the new Pronto 
Series 16 microcomputer we aimed to 
meet that challenge by concentrating 
on three vital areas: speed, storage 
capability, and ergonomics. 

The new SOI 86 microprocessor 
chip makes the Pronto Series 16 run 
very fast. The Pronto comes with two 
5 Vi “inch floppy-disk drives, each 
capable of storing 800K bytes of data. 
For even more storage, a Syquest 
5-megabyte removable disk cartridge 
is available as an option. As for 
ergonomics, the Series 16's relatively 
small size, the arrangement of its 
components, and the design of its 
keyboard and display allow the 
machine to fit unobtrusively into 
your work space. 

In establishing our design goals, we 


Skip Hansen 
Pronto Computers Inc, 
3170 Kashiwa St, 
Torrance, CA 90505 


decided that our machine would be 
aimed at a specific audience: the in¬ 
dividual user in a modern business 
office, an environment where the 
benefits of desktop computing would 
be most readily apparent. And our 
machine would come as a complete 
package. Some options, such as ex¬ 
panded memory and graphics, would 
be available, of course, for particular¬ 
ly demanding applications. 

The result of our designs is a small 
16-bit desktop computer based on the 
Intel 80186 microprocessor and 
Microsoft's MS-DOS 2.0 operating 
system. Its standard features include 
128K bytes of volatile memory or 
RAM (random-access read/write 


memory), a high-capacity floppy- 
disk drive, a high-resolution mono¬ 
chrome monitor, communications in¬ 
terfaces (serial and parallel), and a 
bundle of software, including a word 
processor, a spreadsheet calculator, a 
database manager, and a graphics 
program. The complete package will 
sell for approximately $3000. 

I will now describe the various 
components of the Pronto Series 16 
system and explain the reasons for 
their selection. In every case, compo¬ 
nent selection has been made on the 
basis of how well that component can 
perform its particular job. 

The Processor 

To decide on our hardware we first 
considered software. Our goal was to 
have a machine that could go right to 
work in the average office; therefore, 
the essential software for this 
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Pholo 1: The keyboard of the Pronto Series J6, 


machine should be immediately avail¬ 
able. 

It would then seem logical to 
choose an 8-bit processor because a 
large library of software has already 
been established in past years for 
8-bit computers* But on the other 
hand, the library of 16-bit material is 
growing every day, and it is unques¬ 
tionably the trend of the future* And 
given the fact that a 16-bit machine 
has a greater capacity in terms of 
computational power and memory, 
we decided to use a 16-bit processor, 
confident that most of the essential 
software required for most business 
operations would be available, and 
that much of the new software to be 
produced for tomorrow's market will 
be for 16-bit systems* 

Having committed ourselves to a 
16-bit processor, we had to settle on a 
particular 16-bit family. Because we 
wanted a substantial software base 
for our system at the time of its in¬ 
troduction, our choice was limited to 
families already accepted in the mar¬ 
ketplace. Many processors with good 
technical merits have not found great 
public acceptance, which results in a 
poor software base. Such processors 
were ruled out, and only three pro¬ 
cessor families remained r the Intel 
8086, the Motorola 68000, and the 
Digital Equipment Corporation 
LSI-11. 


The LSI-11 is the oldest of the 
three, having descended from the 
very successful DEC PDP-11 family. 
Consequently, it has a great software 
base. However, this software, with a 
few notable exceptions, is not aimed 
at the small-business user with a desk¬ 
top machine. Another drawback of 
the LSI-11 is its relatively high cost in 
comparison with the 8086 and 68000 
families. 

The Intel family is descended from 
the very successful 8080/Z80 family 
of S-bit processors, and much of the 
initial software support for the new 
8086 family was derived by using an 
Intel assembly-language conversion 
program that allowed existing 8080 
programs to be converted for the 
8086. The Intel 8086 family was the 
first single-chip 16-bit microprocessor 
to achieve general acceptance in the 
marketplace. 

The Motorola 68000 processor is 
generally viewed as having a more 
elegant architecture than the Intel 
family, but the 68000's later release 
has resulted in a great lag in software 
availability, particularly for the small 
business market. 

We finally chose the Intel 8086 
family of processors primarily 
because of the existing and potential 
software support. But within the Intel 
family there are four processors from 
which to choose, each with its own 


advantages and disadvantages: 

• the 8086, Intel's original 16-bit chip, 
which has full 16-bit external and in¬ 
ternal data buses 

•the 8088, a downgrade of the 8086 
with a 8-bit external bus (i.e., data is 
sent in and out of the processor 8 bits 
at a time rather than 16 bits at a 
time). This chip is less expensive and 
uses the same software 
•the 80186, an enhancement of the 
original 8086, which features in¬ 
creased performance at a given clock 
rate and an extended instruction set; 
it has a higher level of integration, 
allowing many peripheral devices to 
be included on the processor 
•the 80188, an enhancement of the 
8088 that retains the 8-bit external 
data bus 

Because one of our primary design 
goals was high performance, we 
opted for the full 16-bit external bus, 
eliminating the 8088 and 80188 as 
possibilities. We then selected the 
80186 as our processor, even though 
it is more expensive than the 8086. 
The 80186, however, includes many 
necessary peripheral functions right 
on the chip. Because functions such as 
direct memory access (DMA), inter¬ 
rupts, timers, wait-state logic, and 
chip-select functions would have to 
be provided in our design anyway, 
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Figure 1: A block diagram of the Prorito Series 16. 


the 80186 is actually a more cost- 
effective approach. 

One advantage of the 80186 pro¬ 
cessor is that we can implement MS- 
DOS version 2*0 on it and thereby 
gain access to the wealth of software 
available for that operating system. 

System Memory 

Having selected a 16-bit processor 
for its greater processing power, we 
realized that the more sophisticated 
programs possible with such a pro¬ 
cessor would require more memory 
resources than is the norm with 8-bit 
machines. We felt that 128K bytes of 
RAM would be adequate for typical 
business applications. However, a 
number of applications may require 
increased memory size, up to 256K 
bytes, and for demanding applica¬ 
tions, such as multitasking, it is im¬ 
portant that the full memory poten¬ 
tial of the 80186 (one megabyte) be 
available. 

We elected to design our main 
memory using 64K-bit dynamic RAM 
chips because we felt that this was the 


most cost’^ffective way of imple¬ 
menting our chosen memory size. 
Our standard machine would come 
with 128K bytes of memory, and an 
additional 128K bytes could be ob¬ 
tained by adding memory chips. For 
further expansion, a 768K-byte 
memory board could be added to 
populate the 80186's full memory 
space. 

Memory Speed 

Another advantage of the Intel 
80186 is that its memory-speed re¬ 
quirements are much less stringent 
than competing processors. In other 
words, you may use more economical 
memory components with the 80186 
while still achieving full speed* The 
80186 can run at full speed at 8 MHz 
even when provided with memory 
that has an access time as high as 311 
nanoseconds (ns). By comparison, 
the Zilog Z80, running at a dock 
speed of 4 MHz, requires memory 
with an access time no greater than 
265 ns. 

The most economical 64K-bit RAM 


chips in most manufacturers' product 
lines have an access time of 200 ns, 
which is more than ample to allow 
the 80186 to run at a clock rate of 
8 MHz, 

Memory Reliability 

For a computer intended primarily 
for business use, memory integrity is 
vital. A recent case of a man owed 
$20 who received a check for 
$400,020 illustrates what can result 
from a single bit error in computer 
memory. Although the reliability of 
the 64K-bit RAM chips has been dem¬ 
onstrated to be excellent, there is 
always the slight chance of a memory 
error* We deemed it unacceptable to 
allow errors to go undetected* Com¬ 
puter users must be confident of their 
system's integrity. 

System reliability can be verified in 
two ways: parity error detection and 
error checking and correction (ECC)* 
With parity error detection, the extra 
memory chips needed to store parity 
bits add to the system's cost* Because 
the 80186 is byte-addressable, it is 
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Introducing 

SooperSpoolerV Little Brother 


■ Independently Selectable Baud Rates 
on Serial Ports 

■ One Year Limited Warranty 

■ Thirty-Day xMoney Back 
Guarantee** 

■ Four Models: Any Combination of 
Parallel or Serial I/O 

■ $199 for i6K parallel to parallel 
unit with an internal power supply 

And When Vou Need the Very 
Best-., 

Remember SooperSpooler, the 
Intelligent Printer Interface with a 
remarkable range of software 
controlled features and formatting 
capabilities* 

See our new MicroSpoolers at 
quality dealers everywhere. For 
immediate answers to your questions, 
call Toll Free 800-525^6705 

Spoolers by Consolink— 

Now you have an Intelligent 
Choice. 

CONSOLENK 

CORPORATION 

Circl© 96 on inquiry card. 


Quality, Reliability, Flexibility 

As with the SooperSpooler. the new 
MicroSpoolers are the product of the 
highest engineering standards to insure 
trouble-free operation* Now Consolink 
offers a complete line of stand-alone 
spoolers that can be installed in-line 
between virtually any printer and 
any computer. 

Easy to install. Easy to use. Easy on 
the budget. 

Features include: 

• 16K Memory: User or factory 
expandable to 32K or 64K 

• Multiple Copy Function 

■ Status Readout: Tells you how much 
data is stored or how many copies 
are left to run 

■ Pause Function: To let you change 
paper, make adjustments 

■ Self-Test Routine: Performs a 
compreheTisive check of most 
internal functions and memory 

■ Internal Power Supply: No bulky 
plug adapters 

■ Vertical Mount Configuration: 

Saves desktop space 

• Plug-in connections to most 
computer combinations 


Who knows spoolers better than 
Con so M n k 7 * We p i o nee red th is i n d u st ry 
with our revolutionary SooperSpooler, 
the Intelligent Printer Interface. 

Now meet the newest family addition: 
MicroSpooIer™ 

especially designed and engineered for 
those who need cost-effective solutions 
to their spooler requirements without 
sacrificing quality and sophistication. 

No More Waiting oil the Printer 

The new' MicroSpooler stores data and 
then feeds it to a printer as fast as the 
printer can handle it* 

That means no down time: in a 
matter of seconds, your computer is free 
for the next job without waiting 
for the printer to finish the last job . 




iKUiLIGtKT PllitinR INnRFtCE 


■Sv.- K Without MicroSpooler With MicroSpooler 

21 Minutes 16 Seconds 

GPU time for 20 pagesf CPU time for 20 pagssst 

■ CPS Bidirectional 

For immiediate answers to your questions, call Toll Free; 800-525-6705 

CUnsdJmfc Corporation , tS40 Industrial Circle, Dept. MLt-200 Longmont, CO 80501 (303> 652-2014 
^FormedyCompulmk CorporalSon t60liwsperpg£e*raiidomhnelengdis, 40c!iardii>e, 

**Con?ulr yourdeater or ConwHiik, for details Assumes CJ^ can oaitpui text at a mininium. of 5000 
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(Data AcquisHton and imtnjmentatlon 


Toautomate your \alb—^^. 

f* 

_-_ - ^ 


Exciting new capabilities can blossom in your lab—when 
you automate it with the DAIS! family of data acquisition 
peripherals for your Apple Computer. 

DAIS! interfaces, from Interactive Structures, turn your econom¬ 
ical Apple into a personal electronic lab assistant DAISI prod¬ 
ucts are designed to read instruments and sensors, control 
temperature and pressure . . . with reliability and precision. 
Here's a rundown on some DAISI Interfoces 
AH3p 12-Bit Analog Input System—$550 

■ 16 input channels m 20 microseconds conversion time, 

AI02p 8-Bit Analog Input System—$299 

■ 16 Input channels ■ 70 microseconds conversion time. 

AO03, 8-Bit Analog Output System—$195-$437 

■ up to 6 independent channels ■ range and offset adjustable- 
DI09, Digital Interface with Timers-$330 

■ timing and interrupt capability m direct connection to BCD 
digits, switches, relays. 

Don't settle for garden variety equipment for your laboratory 
applications, Get the best—at a great price. Pick a DAiSII 


Interactive Structures Inc, 

146 Montgomery Ave. 
Bala Cynwyd, PA 19004 
[215) 667-1713 


Call us for the DAISI dealer near you. 


All DATSi Interfaces come 
complete with cable. In¬ 
structional diskette and 
comprehensive manual, 


necessary to add 1 parity bit for each 
byte, rather than 1 bit for a whole 
16-bit word. 

Adding ECC capability greatly in¬ 
creases the cost of the memory sub¬ 
system. Depending on the number of 
bits in error that the correction cir¬ 
cuitry is designed to rectify, the cost 
of the circuitry can exceed the cost of 
the memory itself* Because memory 
errors should be rare, we decided that 
a better price/performance ratio 
would be achieved using simple pari¬ 
ty error detection rather than elabo¬ 
rate and expensive ECC circuitry. 
When the detection circuitry finds a 
memory fault it issues a nonmaskable 
interrupt to the 80186 that causes the 
operating system to report the mem¬ 
ory malfunction to the user. 

To further ensure reliability and 
confidence in the system, the soft- 
ware provides a memory test on 
power-up to determine if the memory 
is functioning properly. 

Refreshing the Memory 

Maintaining the dynamic mem¬ 
ory's high performance requires 
careful attention to its refresh cir¬ 
cuitry, Each dynamic memory cell 
needs to be refreshed or recharged 
periodically. We elected to use burst- 
refresh rather than distributed-refresh 
circuitry to minimize time lost to pro¬ 
cessor arbitration. We have achieved 
a very low memory overhead of 3 
percent for the refresh operation, 
roughly half of the typical figure. 
Also, by implementing the dynamic 
RAM controller using standard TTL 
(transistor-transistor logic) parts in¬ 
stead of an LSI (large-scale integra¬ 
tion) memory controller, we were 
able to minimize the total memory 
cost. 

Read-Only Memory 

Our design choices for the ROM 
(read-only memory), like those for 
the main system memory, were in¬ 
fluenced by the considerations of size, 
speed, and component selection. 
Because we wanted to offer complete 
systems with disk storage, we chose 
not to constrain ourselves with the re¬ 
quirement of a large ROM size to ac¬ 
commodate a BASIC interpreter. 
Therefore, the only software that we 
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Now you can buy a QUAD function IBM PC board 
without having to buy more memory. 


MegaPius^^ and I/O-Plus 2*^'^ ara the ufti- 
mat© add-on products you will need to 
expand your IBM PC and XT. Which board 
you decide on depends on where you are 
headed. To take full advantage of your IBM 
PC and XT beyond 256k, you will want to 
expand with the MegaPlus"^*^. It's features 
Inciudetwo asynchronous ports, clock/cal¬ 
endar, printer port, and up to 512k of 
memory expansion. Ah I You say you already 
have all the memory you need? The I/O 
Plus 2 ™ gives you all the features of Mega- 
Pl us^i^ to operate you r pri nters, plotters and 
modems, set your time and date automat¬ 
ically with the clock/calendar, without 
adding memory. Also a special game adapter 
is available, but more about that later Both 
boards include SuperDrive™ diskemulatfon 
and SuperSpooP^ print buffer software. 

MEGA WITH MEMORY 

The MegaPlus^'^ has three functions stan¬ 
dard: Parity checked and fully socketed 
memory up to 256k in 64k increments; 
clock/calendar with battery back-up for 
automatic loading of time and date when 
the computer is turned on; and an asyn¬ 
chronous communication port {RS232C 
serial) which can be used as COM1 or 
COM2, (DTE for a printer, or DCE for a 
modem). Optional is a 100% IBM compatible 
parallel printer port, and a second asyn¬ 
chronous port for another $35 each. The 
MegaPak’'^ option plugs onto your Mega- 
Plus^“ ''piggyback” style to give you 512k 
of additional memory. Now you can create 
disk drives in memory up to 360k, set aside 
plenty of space for print spooling, and still 
have memory for your biggest programs. 

I/O-PLUS 2 WITHOUT MEMORY 

The l/O-Plus 2™ comes standard with a 
clip-on battery powered clock/calendar, 
and asynchronous communication port 
(RS232C serial). Optional is a second asyn¬ 
chronous port (DTE for a printer, or DCEtor 
a modem), a parallel printer adapter, and 
the best game paddle adapter on the market. 
What's so special about our game adapter? 
Not only is it an IBM standard game port, 
but it can also use low cost, widely available 
Apple compatible paddles and joysticks. If 
your memory needs are satisfied, for less 
than the price of most single function 
boards, I/0-Plus2^*^givesyou all the input 
and output ports you might need. 


FREE SOFTWARE 

SuperDrive™disk emulation software cre¬ 
ates "disk drives” in memory which access 
your programs at the speed of RAM memory. 
SuperSpoolerT''^ print buffer software a Hows 
the memory to accept data as fast as the 
computer can send it and frees your com¬ 
puter for more productive work. Some man¬ 
ufacturers sell hardware print buffers that 
do only this for hundreds of dollars. Super- 
SpoolerT*^ eliminates the need for these 
slot robbing products. Both of these power¬ 
ful pieces of software can be used with any 
expansion memory for your IBM PC or XT. 

CHEAP SOFTWARE TOO 

What good is great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular 
programs you will want to use your board 
with. How about the cream of the spread¬ 
sheet programs, SUPER CALC, for just $ 159, 
or SUPERWRITER for $239. If you are 
looking for data base management you can 
get dBASE 11 by Ashton-Tate for $419, 

WHY BUY IT FROM US? 

Because we provide the service and support 
most companies just talk about. Each board 
is fully tested end burned in prior to ship¬ 
ment. We realize how integral this board is 
to the use of your computer. What good is a 
warranty if it takes weeks for repairs to be 
made? We offer 48 hour turnaround or a 
replacement board on all warranty repairs. 
Do you hear anyone else making this prom¬ 
ise? If you still are not convinced, and want 
to compare prices, remember we don't 
charge extra for credit cards, shipping, or 
COD fees. We think the ultimate testimony 
to our good service and high quality is that 
one of our largest customers is none other 
than IBMI If you still want to buy elsewhere, 
ask any competitor if they will face the acid 
test. 

THE ACID TEST 

Qubie' (say que-bee-A) gives you a 30 day 
satisfaction guarantee on all board pur¬ 
chases. If you are not completely satisfied 
we will refund the entire cost of your 
purchase as well as pay the postage to 
return it. If you can get one of our competi¬ 
tors to give you the same guarantee, buy 
any other board you think compares and 
return the one you don't like. We're not 
worried because we know which one you 


will keep. We also offer a on© year parts 
and labor warranty. An additional one year 
extended warranty is available for $50. 

TO ORDER BY MAIL SEND: 

— your name and shipping address 
—board type, size, and options requested 
—daytime phone number 
— CaMfornra residents add 6% sales tax 
—company check or credit card number 
with expiration date (personal checks 
take 18 days to clear) 



TO ORDER BY PHONE: 

In California (805) 482-9829 
Outside California 

TOLL FREE (800) 821 -4479 

PRICES: 

I/O-Plus 2^^ with Clock/calendar, a- 
synchronous communication adapter, 
SuperDrive^*^ and SuperSpoopf^ - $129 

MegaPlus^'w with memory, clock, async, 
SuperSpoolT'^ and SuperSpool’^'^ soft¬ 


ware: 64k &2S9 

128k $339 256k S439 

192k $389 512k S788 

OPTIONS I 

Parallel Printer Port $35 

Second Async Port $35 

Game Adapter (I/O-Plus 2 only) $35 

MegaPak^w with 256k of memory $349 
Cable to parallel printer $35 

Cable to modern or serial printer $25 
Memory Diagnostics Program $10 
SUPERWRITER by Sorcim $239 

SUPERCALC II by Sorcim $ 159 

dBASE II by Ashton-Tate $41 9 

SHIPMENT 


We pay UPS surface charges. UPS 2 day 
air service $5 extra, Credit card or bank 
check orders shipped next day. 

QUBIE' 

DI8TRIBUTINQ 

4809 Cafle Alto 
Cainarljlo^ CA 93010 

European Inquiries: 

129 Magdalen Rd,, 

Lornfon, 5W1B, England 
Phorw |0tj 870-8899 
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have included within ROM is the 
power-on self-test and the disk boot¬ 
strap routines. We chose the 2764 
chips for our ROM because they are 
projected to be the most cost-effective 
device for our requirements. Lower- 
density ROM chips are attractively 
priced now, but we feel their price 
will start climbing shortly as produc¬ 
tion shifts away from obsolete 
devices. The selection of 2764 gives us 
a total ROM space of 16K by tes with 
only two chips. For any unforeseen 
future needs we have provided two 
additional sockets and jumpers for 
27128 chips, allowing an ultimate 
ROM expansion to 64K bytes. These 
selected chips have access times of 
450 ns, and so the 60186 must insert 
wait states. However, because the 
ROM is only used during the first few 
seconds each day as the system is first 
awakened, we felt the slight perfor¬ 
mance penalty was justified. 

Floppy Disks 

We believe that the amount of desk 
space a system occupies is a crucial 
consideration. In designing the Pron¬ 


to Series 16 we decided to separate 
the system components that required 
frequent access from the space-con¬ 
suming system electronics that don't 
require the operator's attention. This 
allows us to reduce the desktop area 
covered by our system to the space 
needed for bare essentials, namely, 
the keyboard, the disk drives, and the 
monitor. 

We achieved this by adding buffer¬ 
ing to the floppy-disk drives and 
bringing all of the data lines down on 
a twisted-pair cable (using a differen¬ 
tial RS-422 line). This keeps the cross¬ 
talk interference down so that the 
cable can be lengthened without 
creating problems. The cable has 
substantial shielding to protect it 
from interference caused by nearby 
electronics and to keep it, in turn, 
from radiating interference to tele¬ 
vision sets, radios, etc. 

For our floppy-disk system we 
selected the established 5 Vi-inch for¬ 
mat. We avoided some of the latest- 
technology drives because standards, 
even with regard to size, have not yet 
emerged and several suffer from 


media-availability problems. Addi¬ 
tionally, we desired compatibility 
with the older systems to ensure an 
ample software base. To keep the sys¬ 
tem's volume to a minimum we opted 
for half-height rather than fulTheight 
drives. 

We have achieved improved 
floppy “disk storage capacity in two 
ways while maintaining compatibility 
With older systems. First, we use a 
96“tpi (track per inch) drive, which 
allows 80 tracks per side, rather than 
the older 4S-tpi spacing with 40 tracks 
per side. Second, double-sided drives 
are standard on our system, rather 
than an extra-cost option. Also, the 
Series 16 system supports both 
double-density and single-track den¬ 
sity. The fact that the 96-tpi drive is 
exactly twice the track density of the 
older drives allows the controller to 
read older 48-tpi disks by skipping 
the odd-numbered tracks. Thus, the 
machine is able to read and write 
disks in the IBM Personal Computer 
format. 

We selected the recently introduced 
Western Digital 2797 disk controller, 
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* I n te ractiV e M tc rowa re's gen eraf- p u rpo se A DA LAB ’ “ d ata ac¬ 
quisition and comrol system interfaces with virtually any lab in¬ 
strument using a recorder or meter, including GC and HPLC sys- 
tems^ spectrophotometers, pH meters, process control apparatus, 
thermocouples, etc. 

* Lab Data Manager^'^ software facilitates single or multi¬ 
channel acquisition, storage, display and chart recorder style out¬ 
put of lab instrument data, tMI QUICK I/O software operates within 
easy-to-use 8ASICI 

« Thousands of scientists currently use IM1 software and/or 
ADALAB products worldwide! 

* Price includes 48K APPLE I 114- CPU, disk drive with controller, 

12" monitor, dot matrix printer with interface, IMI ADALAB'"' inter¬ 
face card. tlcademaTk of Apple Oemputer Iftc 



IMI’S ADALAB INTERFACE 
CARD IS AVAILABLE 
SEPARATELY FOR ONLY $495 

(Includes 1 S'-bil A;D, 12-bjl D/A, Sdi-gilal sense inpirts, 8 
digital control oolpu-ts, 32-brt reanime ctock, iS-bit 
tirriers pilus QUICKl/0 data acquisition soCtware.) 

INTERACTIVE MICROWARE, INC. 

P.O. Box 771, Dept. 3 

State College, PA 16801 (814) 238-8294 


ENGINEERS: eprom development system 

Deluxe model for an economy prlce,$49S ONLYI 



olmuiates EPROM from Ram, 
leats now qodos bolore burning 
4 EPROM, accomodates direct 
code loading, examiniee HAM 
locations In both directions, 
copies EPROMs, dlegnosss 
SupOdrte rDEBUGOEH, 
saves SASIC program In EPROM, 
enabFos tbo user to build, 
trouble-shoot, analyze, 
oveluate the microprocessor 
and omul a tes-programs the 
EPROMs. 


A PRACTICAL ALTERNATIVE 
expensive in-cIrcuit emulator. 



XIT does not ^lude power supply nor chassis. 


EDUCATORS: 

SINGLE BOARD 
MICRO COMPUTER 
TRAINING SYSTEMS: 
YES-5 (Z80 CPU ) 
YES-6 (MC 6800) 
•YES-7 (8088CPU) 
•YES-8 (MC68000) 
Memory Board 
Emulator Adaptors 
Personality Modules 

•VES-7 a YES-a wil be avalable 4th Qt. "B3. 
2764, 2564, 27126. 26126 (with memory ex¬ 


tension board). TINY BASIC and DEBUCGEH are available for VEa-5. 


Intel Hex Format, CP/M Domp Formal and User Programmable Format. 


Yang Electronic Systems, Inc. 

307 Compton Avenue, Laurel. Maryland 20707 

(301) 776-0076 Telex: 469362 
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!^.oc oi yowr ATAm system is avail- 

..fOR INFORMATION CALL" 
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/fyoLZ neeaf someone to fix your ATARf^ Video Game or Home Computer, you'll find the best 
)/ace is also the closest. 1/Vfe have over 1,600 ATARI SERVICE'^Centers coast to coast; just look in 
\he Yellow Pages under Vdeo Games or Computers . 

And if you have any kind of question about your ATARI Home Computer~how to do 
'^mething new with if howto debug one of your oivn programs, what kind of peripherals are 
35t-call the ATARI Help Line. Our toll-free number is 1-800-538-8543^ 

At ATARI SERVC^ we take care of you. 
well as your ATA8I s>sfem. 


iTARl' *CALIFORNIA: 1-800-672-1404 
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FOR INTER-COMPUTER DAT 
TRANSFER YOU NEED 
“PORTAUraORnY’ 

[t'syaurs with the TLC-h the three-port solid state data 
switch. Say good-bye, at last, to the ineffidendes and limitations 
of the electrical-contact switch. Thanks to the remarkable 
TLC-1: the solid state data switch with three independent 
RS232 ports. Repeat. ..three independent ports. > 

Because of this unique design, the TLC-1 resolves all 
configurations of switching among any three units... 
computers, modems and printers. This means 63 |>ossibIe 
connection configurations - using any combination of DCE 
and DTE equipment- with all received and transmitted data 
independent^ switched.That's "port authority"! 

And it's accomplished with very simple controls. Just three 
buttons and six status lights. You need no spedal software. 

Moreover, because it processes every function with solid state 
switching, the TLC-1 participates in each connection while the 
power is on. So there's no switching 
noise, no junk data, no glitch of any 
kind. Just iucomparabie data 
transfer. And for $2d5.()0, 
that's an awful lot of power. 


To order, or request more informiilion 
please write or calE: 



In every battle, we came up the victors. Not only in price, 
but in service and support as well. 


Call to order: I-800-9S7-5OT 

(in NJ 609-424-4700) 


Ula cony: 

Intertec Data Systems 
Corvus Concept 
Corvus Hard Disk 
C. Itoh Printers 
Victor 9000 


wwnK 

f 

TriStar Data Systems 
2 Keystone Avenue 
Cherry Hill, NJ 08003 
609-424-4700 
215-629-1289 


a descendant of the industry-standard 
Western Digital 1791 that includes an 
on-chip phase-lock loop data sepa¬ 
rator. This eliminates the need for ex¬ 
ternal analog circuitry. The floppy- 
disk controller is interfaced to our 
system using one of the DMA chan¬ 
nels provided by the 80186. Interfac¬ 
ing the disk using DMA instead of the 
usual processor-controlled I/O (in¬ 
put/output) allows the system to be 
used in a multitasking environment 
and makes it possible for more so¬ 
phisticated software to overlap disk 
activity with processor activity to 
achieve a greater overall throughput. 

Hard Disks 

Designing the optional hard-disk 
subsystem for the Series 16 involved 
another key design decision. One 
possibility was the commonly avail¬ 
able 5 Vi "inch, fixed-media Win¬ 
chester drive. Certainly the prolifera¬ 
tion of that drive demonstrates its 
technical soundness. However, one 
major disadvantage of this approach 
is that the media is fixed and you 
can't simply purchase additional 
media to provide increased storage 
capacity when your needs grow. For 
the Pronto Series 16 we selected the 
recently introduced Syquest 100- 
millimeter, 5-megabyte removable- 
media Winchester drive. This drive is 
the same size as the 5 Vi-inch floppy- 
disk drive and allows you to mount 
either the removable Winchesters or 
the floppy-disk drives as system 
needs dictate. The option of having 
either a single floppy and a single 
hard disk or a pair of hard disks 
alleviates the problem of Winchester- 
disk backup. Using dual hard-disk 
drives of identical capacity with re¬ 
movable media, you will have little 
trouble backing up your original data 
cartridge onto an archive cartridge in 
a short period of time. 

The design of the hard-disk con¬ 
troller is an art in itself. We chose to 
leave the design of the critical error 
checking and correction circuitry and 
the data-separation circuitry to 
specialists and selected a ready-made 
controller. This controller makes 
good use of the available custom LSI 
technology to produce a cost-effec¬ 
tive product. We interfaced the hard- 


176 fime IflSa © BYTE FubUcatlofli bic 


Circle 392 on inquiry card. 


Circle 3Q7 on Inquiry card.> 

















VWien you visit your dealer and 
comoare the Prince^ iBM-compat- 
ble HX-12 side-by-sitfe with theJBM 
color monttor, youreyes will see the 
difference. 

The HX-12 gives you higher resolu¬ 
tion and finer dot pitch (.Si mm) than 
the IBM 5153'S medium resolution 
1.43mm) for a cleaner, sharper Image. 

Compare our full range of colors 
and our crisp whites without red 
bleed. YouMI also see a difference in 


our non-glare screen—a feature your 
eyes win really appreciate in a tong 
work session. 

The Princeton HX--12 comes with a 
cable that plugs directly into the IBM 
PC. ready to burst forth into 16 
superb colors. All at a suggested retail 
price (S695) that's a pleasure for sore 
eyes and overworked budgets. 

Apple lie users: call us to learn 
how you, too, can now enjoy the vis¬ 
ible superiority of the Princeton 
HX-12. 


■ 


OURS: 31 mm dot pilch, 80 column^ lejci. ^^ ^ X i THEiRSl dot pitch, 80 column text 


THE PRINCETON HX-12 

HIGH RESOLUTION RGB COLOR MONITOR 


Ask your local dealer for a derripn- ■ 
stracion and let your eyes detide, or' v.. 
call us at 600-221-14^0 for more.infor- ^ - 
matlon and the name of yourn^r^ ; . 
dealer. 

If you're ready to move up to ' 

color, graduate to the Princeton 
HX-12. It's right at the head of Its Class. 


Princeton 

Graphic 

Systems 


1 State Road Princeton New Jersey 0S540 
§09 6B3-16§0 TLX:6857009 PCS Prin. 
800-221-1490 


For the 
your eyes 


Image 
deserve 
























































disk controller to our processor using 
processor-controlled data transfers. 
This may seem to contradict our 
statements about the merits of a 
DMA interface; however, because the 
80186 is a markedly powerful pro¬ 
cessor, the l/O-to-memojy Move in¬ 
struction executes at the full bus 
bandwidth, 4 megabytes per second. 
As a result, DMA would not improve 
the performance of the system. The 
key here lies in the difference between 
the Winchester and the floppy disk. 


The Winchester controller has a buf¬ 
fer that can accommodate the data 
for a full sector. When the processor 
begins the transfer, all of the informa¬ 
tion is available in the buffer and 
ready to be transferred at full bus 
speed. In contrast, the floppy-disk 
controller transfers 1 byte every 32 
microseconds; that's much slower 
than the processor's speed. For this 
reason the floppynjisk controller can 
use the DMA transfer to its best ad¬ 
vantage. Because the 80186 provides 


for two DMA channels, the second 
channel has been reserved for a future 
network controller. 

Security 

We considered using several com¬ 
ponents in the system design to ob¬ 
tain a high level of security. In the 
past, software-based security schemes 
have been used to prevent unauthor¬ 
ized access to systems and their data. 
In many cases, an unauthorized sys- 
tern user can employ low-level soft¬ 
ware tools to read or corrupt data 
protected in this way. But, by incor¬ 
porating system-access passwords in 
nonvolatile memory, we have mini¬ 
mized this problem. 

The first step was to incorporate 
electronically erasable read-only 
memory (EEROM). We selected the 
NMC-9306 EEROM for our system 
because its capacity Is well matched 
to our needs. A further advantage is 
that the 9306 is a bit serial device with 
a fairly obscure programming meth¬ 
od. This is an added obstacle for the 
potential intruder to overcome. 

Another function of the EEROM is 
to record a network identification 
number assigned at the factory. This 
is a unique 24-bit number designed so 
that, when the computer is hooked up 
to a future network system, there will 
be no problem assigning nodes within 
that system. 

Removable Winchesters also add to 
the system's security. Besides being 
able to run several mulHmegabyte ap¬ 
plications on the system separately, 
you can remove sensitive data from 
the machine and store it in a secure 
area away from the desktop system. 
No fixed Winchester scheme can 
guarantee the same level of protec¬ 
tion. 

General-Purpose 
Communication Ports 

We began the Series 16's I/O sub¬ 
system design with an analysis of 
typical user needs. Most if not all 
business applications require a 
printer, and many applications re¬ 
quire serial interfaces for such periph¬ 
erals as modems and plotters. The 
vast majority of printers use either a 
Centronics-compatible parallel port 
or the industry-standard RS-232C 


How ToTurn Good Ideas 
Into Good Documents. 


Unique Writing 
Spreadsheet 

FirstDraft"* Is a 
wr/t/ng too/ that 
handles text much 
as a spreadsheet 
handies numbers. 
Working with your word 
processor, it speeds and 
enhances the writing pro¬ 
cess helping you create 
better documents, faster. 
And. when your document 
is complete, it builds a 
tab/e of contents and 
index. 

A Document Data Base 

DocuMentof" 

(optional) helps 
you create writing 
templates for 
stondord docu¬ 
ments It's a 
sophisticated 
document 


Articles 
Lectures 
Form Letters 
Legal Documents 
Engineering Specs 
Procedures 
Proposals 
Manuals 
Reports 
Novels 
Plans 
Etc. 



manogement 
system that helps 
you organize and 
assemble boiler¬ 
plate in dota base 
fashion. It’s o true 
productivity booster. 

Use It Risk-Free For 
30 Days! 

The best way to evaluate 
software is to use it. Buy it 
today, use it for 30 days, 
and if you're not convinced 
you need it, return It for a 
full refund. 

FirstDraft $195. With 
DocuMentof Option $390 

MasterCord/VISA 
accepted. 

See your dealer 
or call 

(303) 471-9875. 

W. Colorado Ave. 
Colorado Springs, 
Colorado 10905 


If you write with a personal computer, you need 
FirstDraft"*: The Writing Spreadsheet"* and 
DocuMentor"*: The Document Data Base Manager 


Pranwtttac 

We invented Computer-Assisted Writing 
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Ybu come first. 


With NEC s PC-8800 personal computer you don t have to ask yourself which comes first, the 
hardware or the software. 


It's designed to be uncompromising in both areas. So you come first. In the office or at home. 
The hardware gives you your choice of 8-bit or 16-bit processor, 5*/«" or 8" disk drive, 
high-speed dot matrix or ietter-quafity printer, and standard green or 
high-resoiution color monitor. 



The software includes advanced, iser-friendly programs for all types of banking, 
accounting, and business management. Plus free* WordStar" 
word processing and MailMerge,’ Multiplan'* 
spread sheet, BASIC (two versions), and CP/M? 

You come first again with NEC's high-quality 
graphics and ultra-high reliability. 

The PC-8800 from NEC Home Electronlcs.- 
It puts you firstcSoyou can break out of your 
shell and grow. 


NEC 


NEC Home Electronics (U.SeA.), Inc. 
Personal Computer Dtvfslon 

140) Estes Avenue 

E/k Grove Village, IL 60007 

NEC Corporation, Tokyo, Japan 

•Wth purchase of complete 
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This Programming professional deserves a 
lot more from his personal computer. 


lie's earned it. As a seasoned professional, 
he’s learned to master some of the world s 
most advanced prograinming tools. Ti)ols 
specially designed to meet the everyday 
demands of programming experts. 

But as the owner of a personal com¬ 
puter, he's come to expect less. USvS 
erformance. Less sophistication. And less 
exihility. 

Why should programming a 
personal computer be any different? 

Prior to the announcement of micro/ 
SPF“ development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn’t take it seriously. 

But today, there's micro/SPF"** a solution 
to elementary program editing tools now^ 
offered with most micro-computers. 

With micro/SPP"' you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
work. By mimicking features found in 


standard SPF software, micro/SPP“ 
provides all the sophisticated utilities pro¬ 
gramming professionals expect. 

Prograniniii^ experts can take 
advantage or ikjJis they’ve spent 
years perfecting. 

Now; for the first time, mainframe soft¬ 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each ^Teen is formatted 
identical to those found in the SPF system. 

In addition, micro/SPF“ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who've 
spent years perfecting the art of writing 
sophisticated code deserve to work with 
state-of-the-art tools, not toys. Find out 
how micro/SPF"“ can help you do work- 
compatible programming on your 
personal computer today! 
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PHASER SYSTEMS. INC 24 CALIFORNIA STREE 
SAN FRANCISCO, CA 94111 (415) 434 3990 
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serial interface. We decided to pro¬ 
vide both types of interface. 

The parallel port uses standard 
TTL components. We did not select 
the usual MOS (metal-oxide semicon¬ 
ductor) parallel-port peripheral chips 
for the system because they would 
have required TTL buffering before 
driving the possibly long printer 
cable* Instead, we chose the 74S374 
chip, which can perform the I/O port 
function and buffering in a single 
package* We provided an interrupt 
from the parallel handshaking to 
allow real-time support of the printer 
in multitasking applications and to 
provide a printer-spooler capability. 

The serial port is based on an Intel 
8251A universal synchronous/asyn¬ 
chronous receiver/transmitter chip 
(USART). We selected this time- 
proven device instead of a more so¬ 
phisticated serial communications 
controller chip because it provides the 
functions required without support* 
ing unnecessary and costly bit- 
oriented modes* One reason for the 
great cost-effectiveness of the 8251A 
lies in its lack of an on-chip data-rate 
generator. In the Pronto Series 16 sys¬ 
tem this is not a problem because the 
80186 processor includes three on- 
chip timers that may be pressed into 
service to provide data-rate genera¬ 
tion with software-programmable 
data rates for 50 to 9600 bits per 
second. 

Our system keyboard communi¬ 
cates with the processor over a serial 
line and is interfaced to the system 
using the receive half of a serial port. 
Two full serial ports are available for 
use with other industry-standard 
serial devices* To support multitask¬ 
ing, serial ports are fully supported 
by interrupts* 

The Clock/Calendar Function 

We feel a clock and calendar are 
absolute necessities in a small busi¬ 
ness machine. Our requirements for a 
clock system were as follows: battery 
life of one year or longer; hardware 
support of year, day, and month in¬ 
formation; and continuously avail¬ 
able time* Several otherwise-accept¬ 
able clock chips did not support year 
information, but supported tenths-of- 
a-second data instead, A few chips re¬ 


quire up to 2 milliseconds to update 
the time after a clock tick, during 
which time the processor may not ac¬ 
cess the time information. 

The chip we selected, the 
MSM5832, meets all of our require¬ 
ments. Software for the system pro¬ 
tects the integrity of the information 
in the clock/calendar and requires a 
system password in order to change 
the time and date. 

The Display 

Because we intended our computer 
to accommodate already existing 
software, we were somewhat con¬ 
strained in the design of the mono¬ 
chrome display* Nevertheless, in 
significant areas we were able to im¬ 
prove the display while still maintain¬ 
ing software compatibility. First, we 
replaced the character-generator 
ROM that normally defines the char¬ 
acter set of a system with a RAM- 
based character generator to provide 
a programmable character set. This 
allows programmers to customize the 
character fonts for individual applica* 
tions, such as those requiring foreign 
language characters or mathematical 
symbols. [The monochrome monitor 
for the Pronto Series 16 can display 
25 lines of 80 characters. Each char¬ 
acter is composed of an 8- by 12-pixel 
map inside a 9- by 14-pixel area, 

, , , R. MJ 

Second, we improved the way the 
processor accesses the display mem¬ 
ory. In many displays, when the pro¬ 
cessor accesses the display memory, a 
glitch (a disruption of the screen) 
occurs. To avoid glitches, many 
manufacturers require the processor 
to wait for the horizontal or vertical 
retrace interval before accessing the 
screen. This wastes a tremendous 
amount of time. 

In the Pronto Series 16 we in¬ 
creased the speed of the display mem¬ 
ory so that we are able to perform 
two access cycles within a 562-ns 
character time. During the first cycle 
of 250 ns the screen memory is read 
for the display, and during the second 
cycle of 312 ns the processor has ac¬ 
cess to the screen without any glit¬ 
ching, As a result, the processor has to 
wait a maximum of only 562 ns in¬ 
stead of a maximum of 50 wfcrosec- 
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Forever 

amber! 


NEC'S new amber monitor fs so easy 
on your eyes, you'll feel you could 
look at It forever. 

The JB"1205iVFA Isa professfonaJ-quaiity 
computer monitor that gives you SO char¬ 
acters by 25 Fines of sha rp, cieartext* It's 
ideal for word processing and other 
work-intensive business applications. 
And it's amber, the cofor shown to be 
easiest on human eyesight. 

Designed for use with NEC computers, 
the J6-1205MA is also easi^ adaptable 
for use with Apple," Osborne' and most 
other popular computers. See it at your 
authorized NEC Home Electronics Dealer. 

Compare these specs with your 
present monitor: 

12-inch diagonal screen 

80-character, 25-1 ine display 

8x8 dots,r 8mhz video bandwidth 

1.0-watt audio output 



Productivity at your f ingertips 


NEC 

NEC Home Electronics (U.S.A.J,r Inc. 
Personal Computer Division 
T401 Estes Avenue 
Elk Grove Village, IL 60007 
(312) 228-5900 

NEC Corporation, Toityo, Japan 
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II Third Generation is Bom 


(Pfcturea^bom 


A 280 based micro ^ nputer board with memory ant I/O runctions 

• Fuiiy complies with IEEE 696 standard 
•4/6/8 MHz Z80A/8/H‘ 

•SupportsCP/M* RUS 

• operates as bus master/sfave for multi-user, multi-processor architecture. 

• 64K Oh board memory, dual ported, parity checked 

• 2 serial ports, i full SASi port 

• All I /o drlvefs on board 

• Memory manageirient 

• Full 24 bit address capability 
*3-16 Pit CTCs 



KXfKindORAM IV— i^indom access memory ^ 

utilizing 64K or 256K nmo? i?am chips 

• Fitllv compiles with ieee $96 standard 

• 256IC capacity with 64K chips 

• 1024K capacity with 2S6K chips 

• Error checking and correction t2 bit detection, 1 bit correctionJ 

• On board refresh 

• supports Doth 8 and 16 bit data transfers 

• 24 bit addressing 


SDIOO— - < series cf compact yet expandable S- io:' 
mivro: ■-nputers. 

• Compact size approximately 4" x 14" x 17 ' 

• 6 Slot motherboard 

• Rugged metal enclosure 

• Supports up to 5 users 

Designed for ease of Integration and maximum flexibility 

• Z80 CPU 

• 256K RAM 

• versafloppy ii with free Cp/m Rus™ 

^1: ^ f ^ r An I deal high perf orma nee system for dis k I ntensive 

applications. Eliminates disk wait states for spread sheets, spelling checkers, 
and network operation. Utilizes SDSystems RAMOIsc and ROM Disc modules. 


VPIV-S; ■ s ingle board controller for fioppy and 
winchester llsk drives: 

• Fully compiles wim (FEE $96 standard • Free copy of 
CP/M Pius^M Included • up to 4 floppies and three win¬ 
chester drives may be controlled by VFW-3 • Data 
transfers to and from board under DMA or programm¬ 
ed I/O control • Supports 24 bit address space. 

CP/M PiU*™^ >lgh performance single user 
operating system. 

• CP/M'" 2.2. com pa tible—no mod if icati on 1 * When 
used with SDSystems 256K memory board speeds are 
up to 7 times faster than CF/ M* 2.2. •High perf or¬ 
ma nee file system • M P / M * 11 f 11 e p assword protec¬ 
tion ■ Time and date stamps on files • support for 1 to 
16 banks of RAM • support for 1 to 16 drives of up to 
512 M8 each • Easy to use system utilities with help 
facility • Powerful batch facility • Sophisticated pro¬ 
grammer utilities. 


CfVM* 22 3ndCRIMPIusTMare 


RAMDIM SSS: - ho lid :v :e disk emulator ;hat 
greatly Increases sysi^r > :jf'r"irmanrr ell “ifnatlng 
disk valt: In JistIntensiveappllcarlor'-. Excellent fc- 

' ' = =:gcCkir:arjdst - . ;■ 
dE“ 

• 256K capacity ■ 1 mb total bus capacity * CP/M'^ 2.2. 
PLUSTM compatible • I/O port addresses user selec¬ 
table • Storage locations addressed by on board 20 bit 
counter • on board refresh. 

RfMilllK 111: .11 EPROM board - replaces 
jjpydisk - ive roi the pi- - -e of booting cp/' 
and loai ^ :«pilcatloi rogr:;ms. 

• Provides non volatile, permanent storage of pro¬ 
grams and data • Utilizes 2752 or 2764 EPROMS, (16 
max) • 12SK capacity per board • 512K system capacity 

• use with SDSystems RAMDIsc to configure a stand 
alone or network disciess system • CP/M pIustm 
available in eproms • serial port provided. 


I, Inc ‘ Z&O product of Zilog Coro 


SDSystems 


10111 Miller Road • Dallas, Texas - (214) 540-0303 • TLX-682 9016 


A Syntech Company 343 on Inaulrv canl. 
















onds for the horizontal retrace inter- 
vaL This low-overhead design yields 
a significant speed advantage in ap¬ 
plications that require considerable 
access to the screen for things like 
character inserts and deletions in 
word-processing programs. 

Our primary requirement for the 
system monitor was low operator 
fatigue. It is well known that screen 
flicker and blurred characters com¬ 
bined with improper phosphor color 
are leading contributors to operator 
fatigue,. To minimize fatigue we 
selected a monitor with high band¬ 
width for sharp character definition, 
an antiglare coating for reduced 
reflection, and a long-persistence 
green phosphor to eliminate flicker 
and reduce eye strain. 

Ergonomics 

We have taken three notable steps 
to ensure that the Pronto Series 16 is a 
pleasant co-worker, I mentioned 
earlier that one of our major concerns 
is the desk space required by the sys¬ 
tem, and that by removing the system 
electronics from those components 
that require frequent operator access, 
we were able to reduce the desktop 
area covered by the system to the 
space occupied by the keyboard, the 
disk drives, and the monitor. The 
result of this modular approach is 
that the ''footprint" of the system, the 
area it occupies on table or desk, is 
230 square inches, significantly less 
than any competitive system on the 
market. 

All of the components that do not 
require access by the operator are 
placed in a system box. While we 
believe that the system box is best 
located away from the work space, 
we designed the enclosure to be func¬ 
tional and attractive on a desktop as 
well, A clip on top of the system box 
allows the front surface of the unit to 
serve as a copy stand. 

Unlike many others, the Series 16 
monitor swivels in a wide horizontal 
arc and tilts to allow you to adjust the 
monitor's angle to suit your taste and 
eye level. For additional convenience, 
we have oriented the disk drives at an 
angle so that the face of the drive is 
perpendicular to your line of sight. 
This makes it easier to insert or 



Read the 
fine print. 


Productivity at your fingertips 


remove disks. An added advantage of 
this orientation is that it reduces the 
footprint of the system even further 
by allowing the keyboard to nestle 
under the ledge formed by the disk 
drives. 


The Keyboard 

In order to minimize the time 
needed to get familiar with our 
system, we selected a keyboard 
layout fairly close to that of the IBM 
Selectric typewriter, with which most 
office workers are familiar. There 
are, of course, additional keys 
around the periphery of the keyboard 
for the enhanced capability of the 
computer, such as editing keys, cur¬ 
sor controls, and function keys (see 
photo 1 on page 169), 

Our keyboard has a low profile 
and an adjustment mechanism to 
allow you to select from three dif¬ 
ferent heights. Because it uses ca¬ 
pacitive switches, the keyboard re¬ 
quires very little effort to operate and 
is very quiet. However, if you prefer 
audio response to your keystrokes, 
you can choose to have adjustable 
acoustic feedback provided from the 
system's speaker. We selected a stan¬ 
dard coiled telephone cord and 
modular jack for the connection be¬ 
tween the keyboard and the system. 
The modular jack presents a low 
visual profile for the inserted connec¬ 
tor, which is at the front right-hand 
side of the desktop unit. Many ma¬ 
chines have the keyboard connector 
on the bade of the machine, but when 
the keyboard connector is on the 
front, near the normal location of the 
keyboard, the keyboard can be easily 
extended up to 6 feet from the system 
unit. 

The Caps Lock key and the Numer¬ 
ic key (which turns the cursor control 
keys into a numeric keypad) have an 
electronic latching mechanism and 
include an LED (light-emitting diode) 
to indicate if they are activated or 
deactivated. 


Improve the output of your present 
system with a dot-matrix printer 
fram NEC. 


For good-fooking copy in a hurry, rCs 
hard to beat IMEC s hard-working 
PC-8023A.This is a bi-directionai 120 
CPS, a0“COiumn printer that can operate 
in a compressed-prim mode toyreid 132 
coiumns. Special 2K buffer holds a page 
of data, so the unit can print while you re 
typing in something else. Compatibfe 
with a wide range of computers, from 
Apple" to Zenith .* 


Compare these features with your 
present printer: 


Tractor and friction feed 


Complete ASCII characters plus 
Greek, math, and 0 raphic 
characters 


Elite, pica, compressed print, 
proportional spacing, subscript 
and superscript 


Standard parallel Centronics 
interface, serial optional 


Prints clear original and up to three 
copies simullafteoMsIy 


’Speciai cables may be necessary 
Contactyour local NEC Home 
Electronics dealer 
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The Expansion Bus 

In any computer system design, the 
selection of the bus structure is a 
critical issue, Initally, we considered 
using a structure that would be com¬ 
patible with existing expansion cards 

Circle 277 on Inquiry card. 
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NEC Home Electronics fU.iS.A,K Iftc, 
Personal Computer Dhrision 

HOI Estes Avenue 

EJk Grove Village, IL 60007 

(312) 228-5900 

NEC Corporation, Tokyo, Japan 






designed for older 8088“based designs 
by providing an overflow connector 
to pick up the additional 8 bits of the 
80186's 16-bit external bus. However, 
the high performance of the 80186 
would be lost on several of the popu¬ 
lar cards. 

To avoid potential incompatibility, 
we elected to take a different route. 
We investigated several of the pop¬ 
ular 16-bit industrial bus formats, but 
we were not satisfied with the size of 
the cards; we would have to split the 
system card (the only card in the 
minimum system) into two cards, a 
costly limitation. Even with the high 
level of integrated circuitry used on 
the system card we still have 160 
chips in the design (see figure 1 on 

page 170), We selected a size of 14^2 
by 11 inches for our card, and we 
squeezed the entire system onto a 
double-sided card (see photo 2), This 
fairly large card size, combined with 
the 5-slot motherboard in which it 
resides, allows us to expand the sys¬ 
tem to include high-resolution color 
graphics, a full megabyte of memory, 
and a network interface card with one 
slot to spare, in a total size of 15.4 
inches high by 6.3 inches wide by 11 
inches deep. 

As should be the case with any 
high-performance system, the 
motherboard is shielded and ter¬ 
minated. The short width of the 
motherboard ( 4 y 2 inches) further 
reduces the possibility of noise. The 
total bus bandwidth is 4 megabytes 
per second. 

The Color Graphics Option 

We felt the color graphics option of 
the Pronto Series 16 should measure 
up to the high performance that the 
rest of the system provides. The reso¬ 
lution we selected is unusually high 
for a general-purpose system; 640 by 
480 pixels with 8 simultaneous colors 
(see photo 3). We selected the vertical 
resolution (480) based on the highest 
possible resolution with the standard 
15.75-kHz scan monitor. The horizon¬ 
tal resolution was selected to generate 
a square pixel based on the 4:3 aspect 
ratio of the color tube. The resulting 
video frequency is 13.33 MHz, 

We based the graphics design on 
the newly introduced NEC 7220 



Photo 2: The graphics adapter of the 
Pronto Series 16 leaning against the 
system housing, and large main system 
card. 



Photo 3: An example of the graphics 
possible with the color-graphics option of 
the Pronto Series 16. 


graphics-display controller (GDC) 
because not only does the 7220 sup¬ 
port the required resolution, but it 
contains hardware support for draw¬ 
ing basic graphic primitives, in¬ 
cluding lines, arcs, rectangles, and 
characters, and further supports very 
high performance area fills. The sys¬ 
tem provides the user with a vector- 
drawing rate of up to 400,000 pixels 
per second and an area-fill rate of up 
to 6,400,000 pixels per second. An¬ 
other powerful feature of the graphics 
board is that it provides hardware- 
based panning along both axes and 
has the ability to zoom from 1 to 16 
times normal size. 

We added a RAM-based color table 
(which allows you to use 8 out of a 
possible 16 colors) and included an 
address line from a flash oscillator to 
allow individual pixels to be pro¬ 
grammed to flash automatically or to 
alternate between two colors. The 
color table also provides animation 
capability by allowing alternating bit 
planes to be modified and displayed, 
making complex image transforma¬ 
tions appear to be instantaneous. 


To fulfill this high-resolution 
display's screen memory requirement 
of 113K bytes, we selected the same 
64K-bit dynamic memory chips 
chosen for the system's main mem¬ 
ory, Sixteen chips provide a graphics 
memory size of 128K bytes. This 
memory is isolated from the main 
processor bus by the GDC, so it does 
not affect the main processor. The 
three bit planes are contained in the 
same physical memory. The memory 
is cycled three times during one dis¬ 
play cycle to read each bit plane. 

When the graphics option is 
selected, the format in alphanumeric 
mode is 80 characters by 24 lines with 
a 7- by 9-dot matrix. The alpha char¬ 
acters may be positioned anywhere 
on the screen, limited only by pixel 
boundaries, and may be aligned at a 
45-degree angle from either axis. 

Summary 

As 1 mentioned earlier, bringing 
out a new business microcomputer is 
quite a challenge. It must do more 
than any of its competitors, and it 
must do it at a reasonable price. 
Although the real test of a product is 
in the marketplace, I believe that the 
Pronto Series 16 computer, which 
combines the new Intel 80186 micro¬ 
processor with the MS-DOS 2,0 oper¬ 
ating system, floppy-disk drives, 128K 
bytes of RAM, a high-resolution 
monitor, communications interfaces, 
and a bundle of applications soft¬ 
ware, has met this challenge. ■ 


Sales and Service 
for the Pronto Series 16 

ProMto Computers is setting up a 
dealer network to market the Series 16. 
This network wih include approxi¬ 
mately 200 dealers and should be fully 
established by the fourth quarter of 
1983. 

Service for these machines will he 
provided by the dealers and by a third 
party that has not yet been named. 
You can obtain more information from 
Pronto Computers Inc., 3170 Kashiwa 
St., Torrance, CA 90505; (800) 

634-6400. In California and outside 
continental U. S. call (213) 539-6400. 


About the Author 

Skip Hansen is vice-president of engineering 
for Pronto Computers Inc. 
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jranstar 315 

Color Printer for only S599 


suggesteci 
retail price 


• New technology four-hammer print head 

• Unique diagonal ribbon provides simpler and more reliable operation 

• Prints 7 colors plus more than 30 shades 

• All colors and shades are printed in a single pass of the print head 

• Built by Seikosha, the oldest manufacturing company of the 

famous Seiko group—^providing precision products since 1892. 


Transtdr ■ DoxC-96975 Bellevue, Washington 96009 
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Now you can move your IBM PC* from the fest 
lane into the jet stream. With the Personal 
Hard Disk™ from Corona. 


More power to you. 

The Corona Personal Hard Disk really revs up 
your IBM PC, with none of the floppy bottlenecks, 
headaches and hassles. 

You get 5 to 10 megabytes of storage. 

Speeds up to ten times faster than floppy 
disc drives. 

The high reliability of a hard disk. 

In an easy add-on external package, or a con¬ 
venient internal plug-in. 


Lightning strikes twice. 

If that's not enough, you also get a lot of the 
features of the Corona PC, our own 16-bit desktop 
and portable personal computer. 

like free RAM "disk!'Just define blocks 

of main memory as a disk and load your programs, 
then run them at incredible microsecond speeds. 

Like disk partitioning that supports several 
operating systems at the same time, so MS-DOS? 
CP/M-86^ and Pascal are all right there when you 
need them. 

Like simple menu operation that makes your PC 
friendlier than you would have believed possible. 
Small directories. Automatic backup. And much more. 
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All backed by Corona s exclusive DataGuard"" 
and Failsafe"" data protection systems for maximum 
reliability. 

So if you’re hungry for 
power and your IBM 

just can’t keep 
you nilfiUed, get your 

hands on the Personal Hard Disk from Corona. 

It’ll set you free. 

The Personal Hard Disk is available in internal 
and external. 5 and 10 megabyte versions. For the 
name of your nearest Corona dealer just call us toll- 
free at 800-621-6746. Or write Corona Data Systems, 
31324 Via CoUnas, Westlake Village, CA 91361. 

(213) 9914144. 
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The Docutel/Olivetti M 

A Sleek Import 


Sergio MeUo-Grand 
811 Haverhill Dr. 
Sunnyvale, CA 94087 
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A personal computer that marches to the beat 
of a different drummer—the Z8000. 



















The Docu tel/Olivetti M20 is the 
maverick of the second-generation 
persona] computers. It has no func¬ 
tion keys, an ''unfashionable'" micro¬ 
processor, and a 16-bit disk operating 
system that is incompatible with the 
rest of the micro world. A closer look 
at this machine, the company's initial 
foray into the microcomputer mar¬ 
ket, may shed some light on the rea¬ 
soning that went into its intriguing 
design. 

Olivetti is an industry giant in the 
office products arena, a market that 
has been changing rapidly 
since digital electronics in¬ 
vaded the business world. 

Not to be left behind, Oli¬ 
vetti aggressively convert¬ 
ed its product line from 
electromechanical to elec¬ 
tronic operation. The 
company's products 
ranged from intelligent 
typewriters and dedicated 
word processors to mini¬ 
computers, peripherals, 
and networks; a com¬ 
puter/workstation was an 
obvious addition. So in 
1979, Olivetti's Cali¬ 
fornia-based Cupertino 
Advanced Technology 
Center began the design of 
the M20. The system was officially 
announced in the spring of 1982, and 
more than 50,000 units are estimated 
to have been shipped in its first year. 
Manufactured in Italy, the M20 is 
distributed in the United States by 
Docu tel/Olivetti. 

The M20 is based on the Z8001, 
Zilog's 16-bit microprocessor, and it 
runs a proprietary operating system 
called PCOS (Professional Computer 
Operating System). Although there is 
a rationale for taking such a nonstan¬ 
dard route, the reality is that software 
vendors have little use for the exotic. 
In a marketplace in which the IBM 
Personal Computer has become a de 
facto standard, the M20 suffers as a 
result of its uniqueness. In response to 
its compatibility problem, Olivetti 
has developed a coprocessor board 
based on the Intel 8086 chip, which 
offers the M20 owner access to soft¬ 
ware running under MS-DOS and 
CP/M-86. 


System Overview 

The M20 hardware is divided into 
two parts: the central unit and the 
video unit (see photo 3). The central 
unit houses the processor board, the 
keyboard, and the disk drives. This 
represents another interesting depar¬ 
ture from the current industry trend 
toward detachable, low-profile key¬ 
boards. 

Even more remarkable in an in¬ 
dustry that deems function keys 
essential is the M20's apparent lack of 
general-purpose, user-definable func¬ 


tion keys. Apparently the designers 
believe that an overcrowded key¬ 
board will confuse the user and slow 
down user input. Once again, the 
manufacturer has hedged its bets: al¬ 
though the M20 has no discrete func¬ 
tion keys, it is capable of providing 
alternate functions for some of its 
standard keys. Furthermore, two 
auxiliary keys can be redefined using 
an operating system utility. 

Special functions are invoked by 
two color-coded keys. When either 
the orange key, Command, or the 
light-blue key. Control, is pressed 
along with another key, it creates a 
new output that can be assigned a 
logical function. Although the use of 
compound keys is hardly new, 
Olivetti has added one interesting 
twist to identifying key functions. 
Above the top row of numeric keys is 
a channel designed to hold a plastic 
strip that identifies the two additional 
user-defined functions for those keys. 


These strips, colored orange and light 
blue, match the correspondingly col¬ 
ored Command and Control keys, a 
scheme that effectively offers you 24 
user-definable function keys. 

The Delete, Tab, and Backspace 
keys are also conspicuous by their 
absence. But this deficiency is also 
surmountable. Two keys, marked SI 
and S2, were apparently added in 
order to maintain keyboard com¬ 
patibility with Olivetti's previous 
business systems. The default func¬ 
tions of SI and S2 are equivalent to 
Return. If you don't need 
three Return keys, an op¬ 
erating system utility 
called Change Key lets 
you redefine the functions 
of these auxiliary keys. 
Typically, you would re¬ 
define SI as Delete {or 
Backspace) and S2 as Tab. 
Change Key lets you de¬ 
fine any of the 252 unique 
ASCII (American Nation¬ 
al Standard Code for In¬ 
formation Interchange) 
codes that can be gener¬ 
ated from the M20's key¬ 
board. 

The alpha keys also 
double up their functions 
for prospective program¬ 
mers. On the front of the keys are 26 
BASIC statements that can be input 
by compound keying, as with the nu¬ 
meric keys. On the right of the key¬ 
board is a 16-key numeric keypad 
that features the numbers 0-9 and 00 
as well as the four arithmetic func¬ 
tions (addition, subtraction, multipli¬ 
cation, and division). This keypad 
also doubles as the cursor controls. 

The Processor Board 

Inside the central unit, a large 
motherboard holds the electronic 
components of the system (see photo 
2). There are two reasons for the am¬ 
ple size of this board. First, a true 
16-bit microprocessor requires addi¬ 
tional data and address lines as well 
as "wider" memory {16-bit rather 
than 8-bit), which means more 
discrete chips. Second, the M20 in¬ 
cludes all of the peripheral control 
functions on the board rather than 
use the add-on expansion boards. The 
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standard M20 offers 128K bytes of 
RAM (random-access read/ write 
memory), a parallel interface, a serial 
interface, a floppy-disk controller, 
and high-resolution graphics (black 
and white or color). 

The heart of the motherboard is its 
microprocessor, a Z0OO1 that runs at 
4 MHz. The Z8000 family offers an 
extremely advanced instruction set 
and the unique capability of redefin¬ 
ing some of its internal 16-bit registers 
as 8-, 32-, or even 64-bit registers. 
This flexibility enables the Z8000 to 
carry out complex 32-bit arithmetic 
as well as perform compact byte-size 
operations. 

The ZSOOl is capable of addressing 
as many as 8 megabytes of memory in 
64K-byte segments. The designers 
chose to limit the M20 to 16 of these 
segments, for a total (theoretical) 
memory of 1 megabyte. It is worth 
noting, however, that currently the 
system can be expanded only from its 
standard 128K bytes to 512K bytes 
because the expansion memory 
boards are limited to 128K bytes 
each. Presumably, when denser 
(256K-byte) memory boards become 
available, the M20 will be able to ex¬ 
pand to its full megabyte capability. 

Mass Storage 

Initially, the standard M20 came 
with dual 5 Vi-inch floppy-disk drives 


with an unformatted storage capacity 
of 320K bytes (or 286K bytes for¬ 
matted). Recently, Docutel/Olivetti 
introduced 160K-byte and 640K-byte 
drives in order to provide a broader 
range of system configurations; these 
can read programs or data from the 
original 320K-byte disk format, a fea¬ 
ture that simplifies software distribu¬ 
tion. The 640K-byte drive is par¬ 
ticularly appropriate for backing up 
files from the optional hard-disk unit. 

The SVi-inch Winchester hard-disk 
drive can replace one floppy-disk 
drive in the central unit. This three- 
platter disk offers 9.2 megabytes of 
formatted storage and requires a sep¬ 
arate add-on controller board. This 
board is inserted into one of the two 
I/O (input/output) expansion slots 
on the motherboard. 

I/O Expansion 

In addition to the hard-disk con¬ 
troller card, other optional cards can 
be mounted in the I/O expansion 
slots. Docutel/Olivetti offers both an 
IEEE-488 parallel interface that can 
daisy-chain up to 14 peripherals and a 
twin serial-interface card that can be 
configured as twin RS-232C ports, as 
twin 20-miIliamp (mA) current-loop 
ports, or as one RS-232C interface 
and one 20-mA current-loop interface. 
Remember that these interfaces are in 
addition to the standard RS-232C 


serial port and the Centronics- 
compatible parallel port provided 
with the system, 

Docutel/Olivetti is reported to be 
developing a local area network 
based on the Corvus Omninet CSMA 
(carrier-sense, multiple access) archi¬ 
tecture. By the time that this article is 
published, a network may be avail¬ 
able to connect several M20s together 
to share such resources as hard disks 
and high-speed printers. 

Both color and black-and-white 
versions of the video unit are avail¬ 
able. The video unit sits atop the cen¬ 
tral unit on a pedestal that adjusts to 
the user in three ways. The unit can 
tilt vertically, rotate horizontally, or 
move to either side of the central unit. 
It also has an antiglare screen to 
reduce eyestrain. 

Both monochrome and color units 
have the same text and graphics char¬ 
acteristics and are completely soft¬ 
ware compatible. In text as well as 
graphics modes, the screen displays a 
high-resolution bit map of 512 pixels 
(horizontal) by 256 pixels (vertical). 
Unlike other systems that use a tradi¬ 
tional character generator for text, 
the M20 creates text characters as it 
would graphics characters—pixel 
(picture element) by pixel. This ap¬ 
proach allows users to modify the 
existing character fonts and has led to 
the development of several inter¬ 
national character sets, including 
kanji and Arabic. In normal text 
mode, two display formats are avail¬ 
able: 16 lines of 64 characters or 25 
lines of 80 characters. 

The system's extraordinary graphic 
capability emerges when you use the 
color display (see photo 1). An M20 
with two additional memory boards 
(either the 32K-byte or the 
126K-byte) can display eight colors 
simultaneously. With only one addi¬ 
tional memory board, the M20 dis¬ 
plays four colors simultaneously 
from a palette of eight. If you have a 
monochrome display, the colors are 
displayed as different shades of gray, 

PCOS operating System 

By adopting the Z8001 instead of 
the more common 8088/8086, de¬ 
signers of the Docutel/Olivetti could 
not use off-the-shelf operating sys- 
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Photo 3: The M20 with its cover removed. Note the modular construction. 


terns such as MS-DOS or CP/M-86, 
so they developed PCOS, a pro¬ 
prietary operating system. Essential¬ 
ly, PCOS is a single-user, single¬ 
tasking operating system. Like 
CP/M, PCOS is built on a nucleus 
and a set of resident commands that is 
enriched with a set of transient com¬ 
mands. When the computer boots up, 
the nucleus and the resident-com¬ 
mands module are loaded into RAM; 
together, they take up more than 20K 
bytes of memory. Also, 16K bytes of 
RAM are reserved for the screen 
memory; thus, of the original 128K 
bytes of RAM, about 90K bytes re¬ 
main. 

PCOS has some advanced features 
worthy of mention. First, it can be 
custom-made, so you can change 
transient commands into resident 
commands and easily modify the 
PCOS to '"remember'' such changes. 
To explain these features properly, 
we must define the terms "permanent 
memory" and "user memory," 

Permanent memory is that portion 
of RAM in which you can store infor¬ 
mation that will not be overwritten or 
erased until the system is reset. User 
memory is that portion of RAM that's 
left over for program and data stor¬ 
age; this area can and will be over¬ 
written in the course of using the 
system. The division between perma¬ 
nent and user memory is only logical; 
no physical boundary exists between 
the two. 

For frequently used transient com¬ 
mands, you could spend much of 
your time waiting for disk accesses. 
Moreover, the system disk containing 
those commands must always be 
mounted on the drive. To avoid these 
problems, the PLOAD command 
transfers a transient command into 
pjermanent memory. Such a com¬ 
mand will be executed immediately 
upon being called. Naturally, the 
more commands you transfer, the less 
user memory remains. 

When you turn off the system or 
reset it, the previously transferred 
commands will be lost. To avoid a 
series of PLOADs every time the 
system is booted, the command 
PSAVE lets you create a personalized 
version of PCOS. Once you have per¬ 
formed a PLOAD on the commands 


y ou want resident (and have re¬ 
assigned function-key values, etc,), 
you save a customized version of the 
operating system by using the utility 
PSAVE, 

Memory Usage 

In addition to flexibility, PCOS is 
unique in that its memory-segmenta¬ 
tion design features dynamic alloca¬ 
tion of memory—a concept that has 
been passed down from mainframes 
and minicomputers. PCOS (version 
2,0) allows the software developer to 
use all of the available system mem¬ 
ory without any difficulties created 
by the boundaries between the 
64K-byte segments. 

What this means to the program¬ 
mer is that Pascal and 28000 assem¬ 
bly-language code do not necessarily 
reside in contiguous memoiy* That's 
because the compiler and the assem¬ 
bler generate an intermediate z-code 
that is processed by the linker, which 
remaps the code in an effort to op¬ 
timize memory usage. 

The drawback to this scheme is 
that you don't know where your code 
resides within memory. Some pro¬ 
grammers, accustomed to direct ac¬ 
cess to memory to perform software 
tricks, won't appreciate the PCOS 
dynamic-allocation feature. As 
always, when the M20 creates an 
obstacle, it offers you some software 


wizardry to bypass it. The PCOS 
utility DCONFIG gives you a mem¬ 
ory map showing where the various 
pieces of code are located, so you 
can find all the memory pointers you 
need, 

BASIC 

Obviously, the PCOS memory 
management cannot override the 
addressing limits of Microsoft 
BASIC, All computers using this 
popular BASIC are limited to 64K 
bytes. Because the M20 has no BASIC 
ROM (read-only memory), the whole 
interpreter (37K bytes) is loaded into 
RAM, Without memory manage¬ 
ment, you would have had only 20 to 
25K bytes of user memory available. 
Even with memory management, the 
stock 128K-byte system has only 
about 40K bytes of usable BASIC 
memory. The serious BASIC user 
needs 32K bytes more RAM, 

The M20's Extended BASIC fea¬ 
tures excellent graphics, control of 
the IEEE-4S8 interface, program 
segmentation by using the CHAIN 
and COMMON commands, and the 
ability to call and execute object 
code routines and PCOS commands. 

The graphics statements take full 
advantage of the bit-mapped screen 
and let you manage multiple win¬ 
dows, You can also draw points, 
lines, boxes, circles, and ellipses. 
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Windows 

The integrated bit-mapped ap¬ 
proach lets you use multiple (up to 
16) windows, each with its own at¬ 
tributes, Each window can display 
both alphanumerics and graphics and 
can scroll independently of other win¬ 
dows, These windows can be created 
either through PCOS calls or BASIC 
instructions. Although windows may 
not overlap and do not support multi¬ 
tasking, they have some interesting 
properties. Among these are auto¬ 
matic word wrap and graphics scal¬ 
ing, in which drawings automatically 
shrink to fit within previously defined 
windows. 

Data Security 

PCOS offers three varieties of data 
security. The first makes it possible to 
protect a BASIC program against list¬ 
ing, editing, or copying. The second 
lets you define a volume password 
that is thereafter required to enable 
that volume. The third password pro¬ 
tects your individual files. 

Finally, PCOS provides support 


for the serial (RS-232C) and parallel 
{Centronics-compatible and IEEE- 
488) interfaces. It also includes a real- 
time clock feature in two formats, 
hours:minutes;seconds and day/ 
month/year. 


The uniqueness of 
PCOS places the M20 
out of the software 
mainstream as 
compared to machines 
that run MS-DOS and 
CP/M-86. 


Coda 

The uniqueness of PCOS places the 
M20 out of the software mainstream 
as compared to machines that run 
MS-DOS and CP/M-86, Further¬ 
more, the choice of the Z8001 limits 
the portability of software packages 
from other 16-bit personal com¬ 
puters. 

Although Docutel/Olivetti has 


adopted Microsoft BASIC (which 
should encourage the transfer of 
BASIC programs) and has acquired 
and developed some good application 
packages such as Multiplan and Data 
Factory Plus, its nonstandard hard¬ 
ware/software environment repre¬ 
sents the most serious limitation to 
the M20's prospective sales. For this 
reason, Docutel/Olivetti just intro¬ 
duced its Alternate Processor Board 
(APB 1086), which is based on an 
S-MHz 8086, This board, designed by 
Tecmar, gives the M20 access to MS- 
DOS and CP/M-86 software and 
makes the system ''data compatible" 
with the IBM Personal Computer, 

In the near future, you can expect a 
new release of PCOS, the UCSD 
p-System, and CP/M-8000 to be run¬ 
ning on this elegant, but slightly puz¬ 
zling, import,* 


About the Author 

Sergio MeUo-Grar\d is a Silicon Valley-based 
editor for the Italian technical magazines Bit 
and Informatica Oggi. 
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S-100 Single Beard 
Computer Single 
or multi processor 
capability Pro*- 
grammable moster 
or slove selection 
Redundont pro* 
cesser manipulation 
^ 4MHz Z80A or 
6MHz Z80B CPU ■ 

64K RAM end 2K EPROM with 
■ 2 serial, 2 parallel, 4 timer 
ports fl Bi-directional inter* 
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Multi-layer PCB construction. 
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Arcade Excitement for Youf^ 
Atari " Home Computer 


Midway's ■ 

■MiMM WIZARD OF WOR 1 

"An actictn-packed 1 

1 

^ mr i Soo^f of A far/ ' 

JwR i tHe Software 1983 

Battle hideous and deadly 
creatures of doom. Survive the 
changing maies and defeat the fiendish Wizard of 
Wor Multiple screens, simultaneous one or two- 
player achon. ROM Cartridge or32K disk. 


lllfetlSTS INVADERS 1 

|Ui||j|H||BH far the best Space Invaders 1 
Program ever reteased fpr a persona/ 

CO mpu fer —Etec trontc Games 
Be warned! The Invaders have broken 
BSHBES arcade boundaries to bring their 
awesome challer^ge to your home 
computer. The belter your defense^ Ihe 
more fierce their assault. Nine dlffioully levels. One or 
two-player action. ROM Cartridge or 16K disk. 


ANTI-SUB PATROL ] 

NEWf Tacticaf Search and Destroy Mission 
Anti-Sub Patrol puls you tn command of a | 
squadron of sub-hunting destroyer escorts. 
Your mission—lid the seas of two subs whose 
single goal is to blast you from fhe waters. 
Stand by for suspense! 32K dish. 24K cassette. 


COMfNG SOON FOR EVEN MORE FUN: Da Fimzz' ^, Lifespan 
Rockball ■ Eyes ^ and Castle Hassle. 


Ask tor Roklar^ Software at leading software dealers nationwide. 


3335 N. Arlington Heights Road 
Arlington Heights, IL 60004 


ATARI ii ■ rfrgif t«reU tri«lcinarV of Afnri. Inc. Gori inU Wizard qI Wc»r' ora ifadamArhi oTlIaUy Midway Mig. Co Da Fuzz' 
Rock dill'and Ey*t' ar^trodeinnarki ol Trchitar, fnc. LMrtpan^^<l« alradaniarh of Admac^iamFlyghts of Fanda. Inc. 

Circle 333 on Inquiry card. \ 











Modular Architecture 

Designing a modular computer around the IBM PC 


Sudha Kavuru 
Sritek Inc. 

10250 Brecksville Rd. 
Cleveland, OH 44141 



IBM's Personal Computer 
(PC) has become a de facto 
standard for the personal com¬ 
puting industry. As the range 
of its applications programs 
expands, more performance in 
terms of powerful system soft¬ 
ware, multitasking and multi¬ 
user capabilities, and raw 
throughput will be required of 
the PC. Unfortunately, the 
IBM PC is limited by its 8088 
microprocessor. As designed, 
the PC can neither adequately 
nor efficiently support the ad¬ 
vanced and commercially suc¬ 
cessful multiuser operating 
systems such as Unix and 
RM/COS. These applications 
require a more powerful pro¬ 
cessor and a memory manage¬ 
ment scheme available in the 
advanced microprocessors. 

The combination of these facts 
prompted our design of a 
modular computer: a com¬ 
puter system using IBM's PC 
as a base but incorporating a 
variety of processors and 
memory options (see photo 1). 

The Void 

The 16- and 32-bit micro¬ 
processors have ushered in a 
new era in the design of commercial 
and engineering workstations. 
Recently introduced products show a 
definite trend toward systems con¬ 
figured around Intel's 8086-family of 
processors and Motorola's 68000. Na- 


hardware is paralleled by un¬ 
precedented software develop¬ 
ment. A recent survey in¬ 
dicates that more than 90 per¬ 
cent of software development 
efforts in the inicrocomputer 
industry are targeted toward 
16- and 32-bit processors. The 
time is ripe for the 16-bit 
microprocessor marketplace 
to explode. 

Designing with Modular 
Architecture 

Because in a computer the 
cost of the processor is a small 
percentage of the cost of the 
total system, we decided that 
it would be most cost-effective 
to upgrade the processor, 
maintaining the rest of the 
PC—with its software, periph¬ 
erals, and memory—as a one¬ 
time investment. This protects 
the user's investment in the PC 
and allows upgrading accord¬ 
ing to the user's needs. 

Our goals were to allow 
maximum flexibility yet re¬ 
quire the user to do a mini¬ 
mum of problem solving. 
Thus, if users required higher 
performance than is normally 
available from a PC, they 
could choose a higher-performance 
processor from the Intel family (i,e,, 
the 8086 or the 80286) and run their 
existing software with no modifica¬ 
tions. In this way, money and time 
already spent on software would not 


Photo 1: The Sritek modular expansion system for the 
IBM Personal Computer. The center circuit card is the 
Versacard, a 256K-byte dual-ported memory card that 
fits in a single slot of the IBM's expansion bus. Above it 
are a RAM Module (lefth ^ith an additional 256K bytes 
of memory, and a 68000 Microcard. Below the Versa- 
card is a Z80 Microcard and an 8086 Microcard. 


tional Semiconductor's introduction 
of the 16032 microprocessor has 
created considerable enthusiasm 
among designers of computer 
systems. 

The availability of this exciting 
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A Colotful Introduction to 
Computers 


Here’s a fun and educational coloring book 
to introduce your home computer to the 
youngest members of your family. The 
Magic Machine explores the excitement and 
wonder of computers from a young child’s 
point of view. Theodore Cohen’s story, writ¬ 
ten for beginning readers, answers many of 
the basic questions children ask about the 
magic machines that are coming into our 
homes in ever-growing numbers, and 
Jacqueline Bray’s tine drawings capture the 
vivid and often funny images that arise from 
the inquisitive minds of children as they 
seek to understand the world around them. 
Packaged complete with its own set of 
crayons, The Magic Machine will help 
children appreciate computers even before 
they are old enough to begin using them. 

Order Now Directly from BYTE The Magic Machine $2.00 

Prepayment Required 

BYTE/McGraw Hill 
70 Main St 

Peterborough^ N,H, 03458 








(la) 


RAM MOOUU£ • 
ADDITIONAL 256 K 
MEMORY WITH PARITY TO 
GIVE 512K BYTES IN A 
SINGLE SLOT 



MtCROCARD^ 

CONTAINS ONE OF THE 
FOLLOWING PROCESSORS 
*Z6DB 
* 8086 
*80286 
*88000 
* 16032 





{ MAIN processing UNIT 

IN A SINGLE SLOT OF IBM PC 



Figure 1: Architecture and mechanical arrangement of the Versacard, The extra mem¬ 
ory and the additional processor plug into the Versacard (figure la), so that the whole 
unit rec^wires only one iBM expansion slot. The architecture of the complete system, in¬ 
cluding the IBM PC, is shown in figure lb. 


be wasted. 

On the other hand, we felt users 
who upgraded to another incompati¬ 
ble processor (i,e., the Motorola 
68000 or the National Semiconductor 
16032, etcj should not be limited to 
software written only for those 
machines “while their computer sys- 
terns still had the original Intel 8088 
processor intact. We had in mind 
making available a wealth of time- 
tested software, such as CP/M-80, 
Unix, RM/COS, the UCSD p-Sys- 
tem, and others, while allowing pro¬ 
grams that normally execute under 


IBM DOS to continue to run as 
special tasks. For example, consider 
Wordstar under Unix: though Word¬ 
star actually runs on the 8088, this 
fact should be transparent to the Unix 
user. 

Besides offering performance im¬ 
provements and software compatibil¬ 
ity, we decided that the ability to 
handle multiple users and multiple 
tasks is essential. It is particularly im¬ 
portant in commercial applications in 
which sharing of databases is com¬ 
mon, Further, any multiuser system 
must be efficient, reliable, and secure. 


We felt the product should be con¬ 
venient to install in any IBM PC and 
able to accommodate all possible 
add-on devices for the PC. The sys¬ 
tem should be able to use Unix, or 
any other operating system associ¬ 
ated with the expanded processor, 
with all of the PC's facilities and with¬ 
out any modification to the hardware 
or software. This applies equally to 
local area networks, hard-disk drives, 
graphic terminals, and any other I/O 
(input/output) devices made to work 
with the PC. 

And finally, we decided to consider 
the IBM DOS floppy-disk format as 
the standard format for software dis¬ 
tribution, independent of the pro¬ 
cessor and the operating system. This 
encourages much-needed standard¬ 
ization in the personal computer in¬ 
dustry and the exchange of informa¬ 
tion among users. 

System Details 

To meet the criterion of flexibUity, 
we chose a building-block approach 
that would allow us to interchange 
processors at will, without having to 
redesign the complete computer. The 
system can be divided into four main 
units (or modules, see figure 1), each 
of which performs a specific function: 

• I/O Processor: the IBM Personal 
Computer, the framework on which 
the system is built. It provides for all 
the physical needs of the system (elec¬ 
trical power, cooling, a cabinet, etc,) 
and is also the system's interface to 
the rest of the world. The PC's pro¬ 
cessor handles I/O between the user 
and the system, and between the sys¬ 
tem and other peripherals. 

• The Versacard: a single-circuit card 
designed to fit in the PCs expansion 
slots. This card hosts the RAM 
(random-access read/write memory) 
Module, which is a dual-ported ex¬ 
pansion memory, and the additional 
processor module (called a 
Microcard), and provides the support 
circuitry necessary to interface the 
two to the PC's bus. This card is re¬ 
quired in order to use the processor 
Microcards, 

• Microcard: contains any one of the 
processors previously mentioned and 
the necessary support circuitry to 
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DESKTOP COMPUTER 
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MegaPah opllofl 1236K1 Ipr 
Sl2Klalal . 329" 
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128« .418" IKK A«B" 256K Ml** 

UO Plus 

Serial, parallel, Clock, and gama 
adapts# pofl .. 988^' 

^i^AppafatJne. 

ComboCard with paraltel primer part. 
AsydcronOiiB comnnunLcallanB i 
RS'239 port, and ci«krcalendat 1 e»*‘ 
RS‘23S cable for cd#ntK> card 29" 

Monte Carlo Card 

HK 448" 128K 529" 25eK 649" 

IBM PC Disk Drives 
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Call tof pfSGBS on Davong JAtf ^Pa 
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with Boflwar*. aeldtpena paper and 
dpaiaiors manual List Ptica $795 
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MICROSOFT PREMIUM 
SYSTEM 

Inctudsa Z-BO SottCald. tEK Ram- 
Ca##}, Vldex VidHIenn. Soltawimh, A 
CPfM Dur Guide by Adam Osbdrne 
Li«t 765 00 ^ . 


®"» '«>. lor only 
3M Scotcir Jit jp% j ji'fcisc 

5Va SS^OD S219®® 
diskettes ^ 

3M Scaled SH SSlQDBoxpt 1O 25" 
3M Scotch S OS/OD Bon trf Id 35^" 
verbatim 5 '4 SaDD Bcji of Ifl . 29" 
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Hayes Smaiimunem 300. 219" 
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NPvehoh 3 Cal 0 300 baud: 125" 

Anchor Mark 1300 baud 84" 
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CACTUS recnnodogiy lIBM PC> 289" 
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tOf IBM PC 
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National Computers Spring 1983 collection of State-of- 
Ihe-Art computer merchandise is available now. You'lf 
find hundreds of products, including computers, 
printers, video rrionitors, modems, and accessories for 
the Apple II, IBM PC, and CP/M systems, all at the great 
prices you expect from us. It includes dozens of illustra' 
tions and some very informative comparison charts. For 
your copy send $1.00, which we will credit to your next 

Circle 1 on Inquiry card. 


- SATISFACTION GUARANtElb 

We will accept the return of most items within 15 days 
of your receipt of the merchandise. At your request we 
will repair, exchange, or issue a prompt refund. 
Understandably, software Is not returnable. Please call 
for more details. 


TOLL FREE 


To order pl*»BQ vml monet orde# or cashitrs ci*Kk. PeiBuriil citacki 3 toe liar. r*riBct 2S Lie* dJstount 

v*t iccBpI VISA. Mds1##C*ia, Amancin E^i>fB45, Difwfi Clwb iwH LatIb BliJiH^hc Sfimpeng, handling A iniursoca 
chargeg^idd J-h q 1 mHrEhandiitf Idt*! ^nurv *5 00 }. Caiiloifiii ri,!»lAt#>i:> add 6S uiss la. Fcwaioit ttBionwrs please tail » 
wnle PUlbs and ii-anatvliiy sutnecl io changa wiiftuul noEke Air eGutpnwnl u now jiHj jrflrrintBd d,. |ti£ inangl»tJar*r 


ORDERING 


DEALERS. WE BUY EXCESS STOCK, PLEASE CALL OH WRITE 


NATIONAL COMPUTER PRODUCTS 

HHIB 8330 Center Drive, La Mesa, CA 92041-3791 ao«i 

Inforimrilon on products, and ordor Inqulitos cd (619) 460-6503 Oalir., Alaska, A Howofl Call 






























VIC-20 


(a raal computer at the price of a toy) 


COMPUTER AND SOFTWARE 

SALE 


®89. 


00 


(when you buy 6 programs) 


You get the Commodort Vf{>20 computer fur only 
$89.00 when you buy 8 tape programs on sale for 
orviy $59.00. These 6 programs list for $100.00 to 
$132.00- You can choose one of three packs: 8 
games pack, 6 home finance pack, or 6 small 
business pack. The VlC-20 computer includes a fuU 
si^e 60 key typewriter professional keyboard, color 
command keys, uppen^lower case, full screen editor, 
16K level II mlcrosoft basic, color, sound and 
music, real time, floating point decimal, easy to 
read salt teaching Instruction book, connects to any 
TV, includes console case. 


33K COMMODORE VIC $159.00 
witli 1% tinm mofw pomm 

You gel the VIC'20 computer plus we expand the 
total memory to 33,000 bytes to give you 2^ times 
more programming power 


41K COMMODORE VIC $199.00 
tirlth4 lirngg mom poivor 


49K COMMODORE VtC $249.00 
wllti i tlmoi mom powor 


4CK80 COLUMN BOARD $99. 


A fantastic price breakthrough for VIC^20 owners on 
this most wanted accessory!! "Now you can get 40 
or 80 Columns on your T.V. or Monitor Screen." 
Plus we add a word processor with mall merge, 
electronic spread sheet, time manager and terminal 
emulator !| These PLUS programs require only 
8K RAM memory. 


TRACTION FRICTION PRINTER $279.00 

Comstar FfT deluxe line printer, prints 81^x11 full 
size, single sheet, roll or fan fold paper, labels etc. 
40, 66. 00. 132 columns. Impact dot matrix, bi* dJrec- 
Uonal, 00 CPS. 


60K MEMORY EXPANDER $69.00 


Sixslot — Switch seiectable — Reset button — Rib’ 
bon cable. A must 1o get the most out of your 
VIC 20 computer. 


VOICE SYNTHESIZER $79.00 


Makes your VlC-20 talk, VOTRAX based plus 
features found only in 1295 versions. GREAT BUY 
— DON'T MISS THIS SALE!! 


ICommodoreG^ 


(mom powtr then Appio II at half lha prtc«y 


WE HAVE THE LOWEST PRICES - CALL U 


*197. 


00 


(with factory rebate and software savings applied] 
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V COMPUTER I 


TOP 10 ARCADE GAMES 
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You pay only $397.00 when you order the powe 
ful S4K Commodore 04 computer! We pack wit 
your computer a VOUCHER good for $100 rebat 
from the factory when you send in your ol 
Atari, Mattel. Coleco electronic game or con 
puter. This includes Sinclair, Timex, Texas Ir 
strumeets, VIO20 computers and others!! PLU 
we also Include a $100 software COUPON FRE 
that allows you to buy PROFESSIONAL SOF 
WARE from the items shown in the center co 
umn of this ad I Call us today (312) 382-5244 fc 
best prices and best service. 


PROFESSIONAL WORDPROCESSINQ 
PACKAGE 


■UT ANY FOUR ^ OEOUCT 10% MORE 

VIC-20 PROGRAMMING AIDSt! 



urn 

iniroduciw m tuiic pfDQ^unmind 
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Advincid tunc pidgrtmmiivd 

Ifflinull ind lipii} 

Z3 9a 

iiHfinci mmutf 

EZBB pagia — fOu mull rijirt thit’) 

IS9S 

iiiv ril*fin« cud 
itjbui lull drftwind*l 

%n 

VC ntvtaiHi 

(717 piQci pf VIC tic 11 111 

It M 

aW2 Micnmt LtnguJIdl 

14 «9 

16X Progffmmtng csrliidga 

£ 0 nr*l 4^*- poiftir — 

gil tZ4 K IGK td^intuft ijkfnt ifti'l 

rtdO 


This wordprocessor is specially designed for 
Commodore’64 utilising the latest techniqu 
Allows powerful text editing capabilities with 
iong hours of orientation or training. Complete 
sor and inserbdelote key controls are used. Bli 
movement andfor duplication, line insertion am 
deletion, aulomatic centering, margin settings, 
settings, copy, disk or tape handling, and ell prii 
types. Up to 99 continuous pages of text can 
output to the printer. List $89.09. Sale $09.00 


COMPLETE DATABASE PACKAGE 

A user friendly data base system that makes 


Commodore 64 Computer 


PROFESSIONAL SOFTWARE 

Mama 

Sel« 

wofd processing pKh 

16900 

compbeie Odia Bue pack 

$6900 

Elecirofnc sprpiOsneei pack 

iitke visicaici 

16900 

Accounting pack 
(personal S businessi 

$*900 

Progriiimfners Helper 

$5900 

Pkogrammirtg Reference guide 

$16% 

Tutcsf 

$19% 

Typing Tutor 

$1996 


80 column BOARD 


180 characiers par line on me screen at one iime in- 
I dudes word processrng pack (lisi $89 00) complete 
Idau base pack {iiai $B300). Electronic spreadsheei 
I pack Ihsi $89 00) all FOR ONLY 


formation easy to find and store. You can 
change, delete, and search for data. Print the 
formation on a printer in any format desired, Wh 
combiriod with the word processor pack you hav 
powerful merge program that allows cush 
documents and personalized mailing lists. 
$89.00. Sale $69.00 

COMPLETE ACCOU NTING PACKAGE 
(Horn# or Small Bitilrmt) 

This general ledger program Is perfect for sm 
business as weil as home. It utilizes a double en1 
bookkeeping system. You only need enter one tri 
section and the computer will handle the other, 
accounts are user defineable and will build foi 
year, resulting in a file of all transactions by 
count number, month and year to date. Each mor 
a current month's transactions can be viewed at a 
time {99 accounts 187 entries per rnonthj. With 1 
accounting program you will be able to moni 
your financial growth as well as your expenses. 
$59.00. Sale $49.00 


We have over 300 Programa for 
the Commodore 64 Computer 


WE LOVE OUR CUSTOMERS 


COMMODORE-64 PROGRAMMERS 
REFERENCE GUI DE 

This is the in^deplh guide that goes into the 
of the 64. All aspects of the basic and mac hi 
language are covered. (A musi for anyone wish! 
to program the Commodore-&4F Sale $16.95. 


• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY 
* BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL « OVER 500 PROGRAMS • FREE CATALOGS 


Add $10.00 for shipping, handling and Insurance. Illinois residents 
please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII 
orders. WE DO NOT EXPORT TO OTHER COUNTRI ES. 

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 day express main Canada 
orders musI be In U.S. doljars. 


ENTERPRIZES (wE LOVE OUR customers) 


BOX 550, BARRINGTON, ILLINOIS 5D010 
Phone 312/362-5244 to order 
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Figure 2: Architecture of the Microcard. 


communicate with the Versacard. Its 
function is to execute the operating 
system and the user's applications 
programs. The Microcard does not 
directly interact with the I/O devices 
installed in the PC but employs the 
PC for that purpose. 

• RAM Module: a simple circuit card 
containing 256K bytes of memory 
that may be installed on the Versa- 
card for a total of 512K bytes. 


A Microcard typically consists of 
the following: processor, data block, 
multiprocessor-control block, clock- 
and-memory refresh, MMU (mem¬ 
ory-management unit), and floating¬ 
point coprocessors (see figure 2). The 
memory refresh circuitry provides the 
refresh timing to the Versacard 
memory when it is under Microcard 
control. The clock circuitry syn¬ 
chronizes all activity on the Micro¬ 


card. The multiprocessor-control 
block comprises the communication 
registers necessary for dual-port con¬ 
trol; this enables both the Microcard s 
and the PC's processors to access the 
Versacard memory without conten¬ 
tion, The data block consists of a few 
simple buffers. 

In short, the Microcard is a module 
that contains the "personality" of the 
system; replacing this module alters 
the essence of the system. There are 
five versions of Microcard currently 
available: The Z80 Microcard is the 
simplest and has neither an MMU nor 
a floating-point unit. The 8086 
Microcard has an 8087 floating-point 
processor, within which is a simple 
memory-mapping scheme. The 68000 
Microcard has a sophisticated paged 
MMU to support advanced multiuser 
and multitasking operating systems. 
Both the 80286 Microcard and the 
16032 Microcard have advanced 
MMU and floating-point hardware 
support. 

When the processor ''esiding on the 
Microcard seeks an I/O transaction, 
it must create a message block in the 
shared memory. The block contains 
the I/O command and the ap¬ 
propriate parameters to direct the 
transfer of information between the 
processors. When the Microcard 
issues an I/O command, the PC is 
alerted by way of an interrupt; the 
message block is read by the PC, and 
the appropriate I/O process is in- 


ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS! 

MACRO-SOc DISK BASED EDITOR/ASSEMBLER 

This IS a powerful macro assembler, screen oriented editor and machine language 
monitor. It features local labels, conditional assembly, printer formatting and c^^oss 
reference listings Assemble multiple tiles. Program comes on Radio Shack 
compatible disk with extensive documentation Price: 599.95 

THE MICRO WORKS COLOR FORTH 

Color Forth is easier lo learn than assembly language, executes in less time than 
Basic and is taster to program in than Basic. Rom pack comes with 11 2-page 
manual containing glossary of system-specific words, full standard FIG glossary 
and complete source A fasonating language designed for the Color Computer! 
Price: ST09.95 

MICROTEXT COMMUNICATIONS 

Make your computer an intelligent printing terminal with off-line storage! Use 
Microtext for timesharing interactions, printing what is received as it is received 
and saving text to cassette, and more’ Price: 559.95 

SDS-80C SOFTWARE DEVELOPMENT SYSTEM 

SDS^SOC is a Rompack containing a complete editor, assembler and monitor. It 
allows the user to write, assemble and debug assembly language programs with 
no reloading, object patching or other hassles, Supporls full 6809 instruction set 

Price: $89^95 

PI80C PARALLEL PRINTER INTERFACE 

Use a parallel primer with your Color Computer! Serial-Parallel converter plugs into 
the serial port and allows use of Centronics-compatible printers, You supply the 
printer cable Prica: 569.95 

80C DISASSEMBLER 

Runs on the Color Computer and generates your own source listing of the Basic 
interpreter ROM. Documentation includes useful ROM entry points, complete 
memory map. I/O hardware details and more. Cassette requires 1SK system. 

Price: 549.95 

GAMES: Star Blaster ★ Pac Attack * Berserk * Cave Hunter * Startire -k Astro Blast ★ Starship Chameteon * 

Adventure. Black Sanctum ★ Adventure: Caiixto Island * 

THE/Y\ ri/^ Macriine Language Monitor . Books □ Memory Upgrade Kits ^astw^ChaTQawfsran^ 

ZA-AA U Parts and Services Call or write for more information QOD Accepted 

P.O.BOX 1110 DEL MAR. CA 92014 619-942-2400 
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The Serious Game Design Tool 
For The Serious Designer 
At The Price 01A Toy For The Hobbyist 


The Game Cartridge 
Development System 
for the Alari'^‘ 2600 
Video Computer System''’ 

Optional 

Atari 5200 Supersystem 
Adapter Package. 


Features Include; 

Real-time development 
No machine modillcation - 
Apple 'ABK/ one disk 
drive required. 

Now Only $495 
Call today to order 
408-429-1551 
All major credit 
cards accepted, 


For high profit rewards, purchose ^ 

the tool that can do the job al an ^ 

unbeatable price. 

frobco Vj 

' A Division ol th-comp Pol/technicol, Jnc 

PO. Box 8378, Santa Cruz. CA95061 
408-429-1561 

The Miracle ot Creation Can Be Yours 


Alcul an<i Apple are 
registered trade¬ 
marks 01 Atari. Inc. 
and Apple 
Computer. Ttvc. 
respectively, 
Video computer 
System is a Irade- 
mork ol Atari, Inc 


VERRA INTERFACING! 


2 FOR THE PRICE OF 1 

SEKON Computer is now selling Interface cards for Apple lie 
and SEKON 64 at half price. Listing at oniy $278, you will 
receive a Z80 card and an 80-Column Card so you can start 
using thousands of CP/M or Turbo-DOS applications. At 
similar low prices we also have Printer Card, Serial Card, 
Epron Card and others. Ask also about our NEW RF Modulator 
with sound. All our products have a one year warranty. Call 
your dealer or us for our extra special introductory offer. 
Dealer enquiries are invited, _ 


A products 
(800) 423-4302 


IN CALIF (213) 936-15771 
TELEX 1B1121 INTERCOM^ 


SEK 



2210 Wilshire Boulevard, Suite 577, Santa Monica, CA 90403 


itiated. Likewise, the PC creates a 
message block in the memory and 
alerts the Microcard via an interrupt 
in order to transfer information. 

All I/O transactions are performed 
in blocks in such a way that the I/O 
delay is considerably reduced; to the 
Microcard, all I/O devices appear as 
fast devices, and all transactions occur 
at memory transfer rates. This reduces 
interrupt overhead on the Microcard. 
This concurrent processing arrange¬ 
ment increases the overall system per¬ 
formance. 

Memory Management 

In a multiuser system, the pro¬ 
cessor appears to attend to several 
users simultaneously, though, in 
reality, the processor's attention is be¬ 
ing switched between the users 
several times a second. In order for 
this to be possible, each user's pro¬ 
gram must be in a form that can 
reside at any physical address and 
still run. This gives the operating sys¬ 
tem the freedom to determine where 
the program should be stored. The 
relocation facility in an MMU pro¬ 
vides address translation by mapping 
the logical addresses into physical ad¬ 
dresses, so that programs may be 
written as though they will be loaded 
starting at location 0, even though 
they may end up scattered through¬ 
out various portions of memory. The 
MMU is totally transparent to the 
user programs, and the processor ap¬ 
pears as an exclusive resource to each 
user. 

A memory management scheme is 
available for the 68000, 80286, and 
16032 Microcards. The MMU on the 
68000 uses a paging scheme and has 
the facility to handle 16 simultaneous 
processes or users. The MMU on the 
80286 Microcard is incorporated on 
the processor itself, and no special 
hardware scheme is needed. The pro¬ 
cessor provides a segmented virtual 
memory with four-level hierarchical 
memory protection. The 16032 
Microcard has a 16082 MMU, which 
is a VLSIC (very large scale integrated 
circuit) that uses a demand-paged 
virtual-memory scheme. These three 
Microcards support any multiuser 
and multitasking operating system, as 
they are functional replications of the 
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In the world of emul^ing terijninals 

^^SUALis a World apart. 






VISUAL 50/55 are lew cost smart teimilnals. The VISUAL 50 emulates 
DEC VT5Z'*, Lear Siegler ADM3A,'‘ Hazeltine Esprit” and ADDS Viewpoint?' 
ViSUAL 55 emuiates the same plus Hazeltine 150CV1510 ant) VISUAL 200(210, 


VISUAL 100 is 100% compatible with the DEC VTIOO" and also emulates 
theVT52. 


VISUAL 300/330 are versatile terminals Uiat can be easily customized. 
The VISUAL 300 emulates the DEC VTIOO and VT52. VISUAL 330 emulates 
the DEC VB2, ADM3A, Hazeltine 1500 and Data General D200. 


VISUAL 5(KI/550 are low cost high resolution graphic termlnais with 
powerful alphanumeric capabilitiEs. The VISUAL 500 emulates the VT52, 
ADM3A, Hazeltine 1500,0200 and Tektroniri^ 4010/4014. The VISUAL 550 
emulates the VnOO. Vr52 and Tektronix 4010/4014. 


VISUAL terminals feature extended ergonomics including tilt and swivel 
non-glam 12" or 14" screens, detached keyboard, lai^e character size, menu- 
style setup, sculptured key caps and more. 


VfSUALhas earned for jtselfariaicolusruepiatB': . .asafttar^ 
nichet-r. inTtre arena of emulatingferminals. Four^gpesiter- 
minai series offer a corrtoinaiion of advanced fesaLires found 
on no other terminals anyvkWe in ihe world. Each series 
delivers higher performance at lower cost for its p^ticular 
market s^ment. And notx*^ else gives such a wide choice 
of emulations as VISUAL... the pioneer in the field. 

SpehecK ttie chari before yopcfkxiee your next ter¬ 
minal. See for yourself why VISUAL stands alone as the first 
choice for emulating terminals. 

Service available in principal dties through Sorbus 
Servi(», Division of Management Assistance, Inc. 


See tor yourself 


Visual Technology Incorporated 
540 mam Street, Tewksbury, MA 01576 
Telephone (617) 651*5000. Telei 051*539 
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ba VJncL Ln Ihe 15th century Was rascirrited ivlth 
machined and how thcji' operate. Hi? de!HU.1ied thirty typiTS af 
i-dphllilltAUd miChJrn* te Improve tile. Vista Is trying lo Lmpravc 
ttt< level of tcchnolDsy In mass storage for yopr AppTc'^ and 1^^ 


MMU schemes available on minicom¬ 
puters and mainframes. 

I/O Architechire 
Typical business application pro¬ 
grams are limited more by I/O than 
by computation. In an office environ¬ 
ment, it is important that the system's 
I/O performance be worthy of the 
processor's power, A multiuser sys¬ 
tem with four users, all actively per¬ 
forming screen-oriented editing, 
probably generates an interrupt ap¬ 
proximately every 400 microseconds 
(/is). Servicing these interrupts would 


put a tremendous burden on a single 
processor, and very little processor 
time would be left for data process¬ 
ing, Such a system would have 
limited commercial appeal. 

Minicomputers and mainframes 
have overcome this limitation by us¬ 
ing special block-buffered I/O pro¬ 
cessors, In our modular system, the 
IBM PC takes over the I/O load, con¬ 
currently processing I/O tasks, while 
the Microcard processor takes care of 
operating-system and user business. 

Mass-storage devices present a dif¬ 
ferent type of problem: compared to 


the large hard-disk drives used with 
minicomputers and mainframe sys¬ 
tems, the 5 Vi-inch Winchester drives 
likely to be found on IBM PCs are 
generally slow. In a multiuser system, 
disk accesses are frequent (especially 
in Unix, with its hierarchical disk 
directories); therefore, program 
swapping and file transfers degrade 
performance. The problem of slow 
hard-disk drives can be handled by a 
cache-memory scheme. The cache 
memory decreases apparent disk- 
access time by keeping frequently ac¬ 
cessed disk sectors in memory. 

The IBM PC, functioning as an I/O 
processor, can significantly reduce 
the I/O burden on the Microcard pro¬ 
cessor by handling I/O-device inter¬ 
rupts and providing buffering. Print¬ 
ing a large file, for example, can con¬ 
sume enormous amounts of processor 
time, so a print-spooling mechanism 
is provided, 

I/O Processor Software 
The I/O Processor Monitor is a 
multitasking, interrupt-driven pro¬ 
gram, resident in the PC, that serves 
all I/O requests {see figure 3), The 
processor communicates via a well- 
defined data structure that is indepen¬ 
dent of the processor and operating 
system being used. The Monitor soft¬ 
ware is easily configurable, and the 
user can readily alter system 
parameters or add new device¬ 
specific routines without having to 
rewrite a lot of software. 

The request types are character 
output, spooled-block output, 
unspooled-block output, character 
input, block input, and device status 
checks. All character-type I/O re¬ 
quests are for serial devices, and all 
block-type I/O requests are generally 
for mass-storage devices and network 
communications. Special-request 
types are assigned for setting proto¬ 
cols for serial devices, covering such 
things as data rate, number of bits per 
word, and number of stop bits. Other 
types include direct access to mass 
storage devices for device-formatting 
purposes and user-defined request 
types, which enable access to 
operating-system calls and user- 
installed hardware. 

An internal polling loop in the I/O 


GREAT INNOVATORS 


KapldL]i' becoming the bcfichmarli 4tanda?'d for ncrno^^sble 
slonge. Ihd Vliia V12pO fnr EDM Aiid Appk continue 

to fet the oj In dLirabllity. speed At storage. Both Itifi 

IBM" Apple^’' V12IM drives nfTcr B rnegabj^iOs t>F slurage Ai in¬ 
credibly high speeds throdgh our prd^>rli;t«r]r DhPA CiOrvtrolTers. Ottr 
ne% IBH Controller tuppll^d ^tth each Vl^OG also contrcls ydur 
A" artfl IBM mini floppy 

The V EiOO'v On.board prCKeSidr ftnd anipue ServoTrac'^ Syitem 
loch iti data with unerring accur^y while prcvldifig you with the 
pltimalc In storage capacity. 

UrTotr V12PQ you had. otipne hand tha exatJe, ejtpefislire harddisHs 
witb no coyt efficient means of backup. On the other hand, the 3'A ‘ 
rioppy were Idtklhg the speed and ttumge to¬ 

day's prafcasSonpil*. 

yista s offers both an incredibly Attractive price- The reuinyeble 
Vista^ak cartridges offer S Hega^bytes of removable storage, each 
hacked up like ■ floppy. 


How hard dish storage can be yoUra with the Added capability of 
interchangeable media- The V1200 eltmiHxtei the worries of head 
crashes, drive aUgiinierttS. Idit data, or backup with a -new ppplic*- 
tino of field proven floppy technology. 

The VlstaPah cartridges hoW SWB uf formatted data each. The 
rerttovAblc cartHdg<( allow you to keep dLiplicatcs of your valuable 
data as well as to keep separate paka for your accounting, word pro^ 
ceasing, spread sheet and Other applications. Mo other atorage 
device Offeri mine flexibility and capability. 

Both the Apple version snd the SBtl FC version contain thcac 
features! Hlcroptocessor controlled drive DMA Corttidlier. 
Heitiovabic Data Cartridges 1 VlstaPdk Cartridge., and ihe Vista IIQ 
Day Warranty. 

realurcf uf3lgue to the Apple version a^e^ 005 Bi t*Asoil corn- 

patible, duichdiarge and DOS rnhahcemerit. 

Features unlguc to the IBM PCversipn are: M.5 DOS Compatible. COh' 
tntiler thdl actummodalea V 0.00 as well as yoorB^ And IBM 5'A* 
Drives. 

{Contact Ydur Local Vista Dealer or Call aur Vista Hotlines. 


Vista 


COMPUTER 
COMPANY INC 


15S 7 Cast Cdinger • Banta Arta, CA 9Z705 
(7141 ^53-052 J / 18001 654-8017 


Dlstrlhulars 
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Computer OEMs: 
Now’s the time to 
team with Attos. 



As an OEM. you Ye aware there’s a lot of 16-bit computers 
on the market. But what you may not be aware of are the 
many advantages to doing business with ALTOS® Computer 
Systems. Here s just a few; 

0 Altos currently offers the broadest range of cost- 
effective, single and multi-user 0086- and 68000- 
based computer systems. 

0 Altos supports the most popular commercial 
operating systems (XENIX"/UNIX" MP/M-Se," 

MS "-DOS, OASiS-t6. PICK, RM/COS," and UNIX 
System lH") plus most high-level languages. 

0 Altos microcomputers can run more existing appli¬ 
cations software than any other computer in the 
world. 

0 Altos offers a large selection of utilities and 

compilers for converting existing Z80™ and mini¬ 
computer applications, such as those written in 
DEC’S® DIBOL." 

0 Altos provides full communications support; both 
local networking and remote communications. 

0 Altos provides the widest range of BW' and S'' 
storage options, including floppy. Winchester disk 
and mag tape backup. 

0 Since 1977, Altos has delivered more than 35,000 
multi-user systems and peripherals to satisfied 
customers throughout the world. 


0 Altos backs its computers with responsive, world¬ 
wide service and support. (Customer Service 
Division of TRW, Inc. in the U.S.) 

If you’re an OEM looking to remain on top, now’s the time 
to team with Altos. Call, write or clip the coupon today. 


□ 

□ 

□ 


Please send me more information on Altos' single 
and multi-user 8086- and dSOOO-based computer 
systems. 

My application Is_ 


Please have an Altos representative contact me. 

Name_Title- 

Company_ 

Address_ 


Ctty/State/Zlp- 

Phone (-)- 

Mail tO; Altos Computer Systems, Attn; Marketing Services. BT-6 
2641 Orchard Park V\^y. San Jose. CA 95134. Telex 470642 ALTO Ul 

800-538-787Z (In Calif., 800-662-6265) 


COMPUTBISVSTHB 


Packed with more value for OEMs 


ALTOS 19 B neglatflrBd tradismark of Altoa ComputH- ^istsms. aose la a product cif Intel Corporstian. ^000 Is a prodiHit cff Motorola. Inc. zeo b a tradefnarh sniJ product of Zllog. Inc- MS are trademarhs of 

Microsoft Corporation. XENIX Is a microcompatef imptementatlon of the UNIX operatinfl swtem. UNIX b i trsdwnarH of Boll laboratories. fiM/COS is a trademark of Ryan-McF^and. Inc. MP/M 66 is a trattemark of 
Digital Besearcli. Inc. OASIS-16 b a product of Ptiaoe Oiw Systians, Inc. PICK b a product Pick a AssoclatiK and Pick Computer WOrks. b a rogl^red tradeimirk and D^BOL b a trademark of Bigitai Equipment 
Coqwratjan. UNIX %$tefn III is a trademark of Wtetem Electric, 

fiisas Altos Computer Siystsms 
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Figure 3: fifou^ diagram of the !/0 Processor software. 


Processor Monitor is controlled by a 
programmable timer set to 60 Hz. 
Whenever there is a block I/O in prog¬ 
ress, this polling loop attends to 
character input or output. This 
concurrent processing scheme is used 
to improve I/O response. When an 
I/O task is finished, the Monitor will 
normally interrupt the Microcard 
processor; but if the Microcard is 
processing some critical section of a 
program, the I/O Processor keeps the 
message block number in a separate 
queue and interrupts the Microcard at 
a later time. The polling loop is used 
to keep track of this also. This feature 
not only prevents a "'deadly embrace" 


condition (when two prcwressors ac¬ 
cess the same resource at the same 
time) but also enhances overall sys¬ 
tem performance. 

Final Remarks 

The 8-bit microcomputer industry 
has had little success in creating a 
market for multiuser systems. Multi¬ 
user operating systems (such as 
MP/M from Digital Research and 
Oasis from Phase One) suffer when 
they are limited by 8-bit micropro¬ 
cessor architecture. The 64K-byte ad¬ 
dress limitation, lack of memory 
management, and limited processing 
capability are just some of the factors 


that have prevented the 8-bit 
microprocessors from making a dent 
in the multiuser market. 

The Unix operating system has 
emerged as a de facto standard for 
16-bit multiuser and multitasking 
systems. The elegant design and su¬ 
preme flexibility offered by Unix pro¬ 
vides individuals with a powerful 
single-user system and a lot of ad¬ 
vanced application software. Unix, 
with its multitasking, electronic mail, 
and networking capabilities, also 
seems ideal for office automation ap¬ 
plications. Other operating systems, 
like the 16-bit MP/M and RM/COS, 
offer efficient multitasking and 
multiuser facilities. But this ad¬ 
vanced operating system software 
demands a sophisticated architecture. 
Critical elements in these systems are 
memory management and carefully 
designed I/O processing. The IBM 
PC, and the hard-disk-based IBM XT, 
properly enhanced, can set the trend 
in high-performance, cost-effective 
personal computer systems.■ 


About the Author 

Kavuru is president of Sritek Irtc. 


Design Credits 

The following members of the Sritek 
engineering staff were primanly responsible for 
the prodact design and implementation: 
MadhavS. XtruHru, formerly of IBM. for prod¬ 
uct definition and system design; lead engineer 
Jim Bias and Jeff Centanni. for the hardware 
design; Neal Somos and Scott Fluhrer. for the 
design and implementation of the systems soft¬ 
ware: and Mike Kapolka. for the mechanical 
and printed-circuit board design. 
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HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY 

MILE-HIGH SAVER 


IBM-PC HARDWARE 


OUADRAM CORPORATION 
aUADCHHOME RGB Color Monilor 
THE Hjgn R 0 solu 1 ^G^^ W armor for yogr 
3BM-PC TOQi^ti IBM Compalible InducJes 
cable fi90 by 480 Res 16 ccriofs CALL 
QUAOBOARD Mulbrunction Board 
Full eiiparujadiiilv irom G4K ro 2SSK 
I Parglle! Primer Pwi 

Asyncrifonous RS>235 Senai Moder^i Pori 
Programmablo Clock Caietidar 
RAW Dish Dri ye I soil war 01 

64KS[flMsaJ . SP99aO 

MICROFAZEfl Primer Spooler 
Prim Bairefirig Irom BK lo 512K 
Any Primer. CcKnputer CambtngiiQn 
Why wajt on your printer'^ 

Prices (w - power Supply) Stan sT ST39 00 
SEAGATE TECHNOLOGY 
ST206 Hai1-Hei0m Hard‘Disk Drive 
' Proven Parlormance. T 1,000 MTBF 
5. 10 & 16 Meg available 
Shipped wiih OTC Controller 

QUTSTAWDJWG VALUE . CALL 

CORONA OATASVSTEMSHard Disks CALL 
OAVONG Hard Disk Drive. 5 10 ISmag CALL 
OUME'S SUPERIOR HALF HEIGHT S20K 
DRIVE — OameTiak M2 lealures Ceramic 
R W Head. Advanced Steel Band Mead 
Poainoner & A Drive Darsy Cham 

: rapabiJiTy ... CALL 

TANOON TM IM 2 320K Drive . $24900 


TANOON SLIM-LINE TM50-2 . CALL 

TEAC HALF-HEIGHT FDSS . . .... CAU 
STB SYSTEMS “SUPER RIO" CARD 
The TRULY uHimate IBM acM-on 
Eight* Functusns on one card 

• 64-2&6K [7a6K w..Op! PiggyBaCk Card) 

• Cipch. calendar • Game Pori 

• Printer Butter ■ RAM disk 

Simply The Besi ..-. . CALL 

COLUMBIA DATA SYSTEMS 
Enhanced IBM Allflmadn 
IBM Hardware & SoUware compatatkliiy 
m a Mul1l*Ut«T 1 6 Bit computer 1 2aK 
iwrj serial ports ane parallel port and! expao' 
won slots. Runs MS-DOS. CP.’'M 86 or 
MP Mae, OASIS-16 MS-DOS Super- 
Pak includes Macro-AB^embler 
Dragnostcs. Basica w.'cotorgifaphics 
PLUS Perfect Writer Spetler. Calc and 
FrIe Fast Graph & Space Cdm- 

manders .... . . CALL 

ILET TRONIC, INC. 

Enhanced Word Processing Keyboard 
Mocfei KB-SlSO 

Familiar Hay plgqemeni (&r louch- 

typrsts Kay legends instead cl 

cbacure symbols. ... $19900 

QUAORAM CORP. Newly Available 
OUADCOLOR V IBM Color Card . , CALL 
OUADCOLOR 11 640 by 200 CALL 

OUADCOLOR III 640 by 400 _ CALI 


QUME HALF-HEIGHT 320K DISK DRIVE 

IBM compatible QUMETRAK 142 DS/DD 

HIGH RE LI AB I Ll TY * a a ft a rt ° 

PUT TWO IN ONE SLOTi $249.00 CERAMIC R./W HEAD 


APPLE/FRANKLIN HARDWARE 

FRANKLIN ACE’S - THE APPLE II+/IIE ALTERNATIVES 

ACE 1000 (MK) ACt 1200 {12BK^ 

Upper H, Lower Case Wove over HE 

Automattc Key Repeat NOW WITH COLORt everything the 1000 has plus 
Numeric Keypad ZBO Card tor CP/M S 80 columns 

Larger power supply wUh lar^ 

Call tor Special psckage price 


IBM-PC SOFTWARE 


BUSINESS 

APPLIED SOFT. TECH., Vefsalarm 
ASHTON TATE, dBase II 
fleguires PC-DOS 6 I Z8K ...... 

CONTINENTAL* Home Accouniani 
DENVER SOFTWARE, EASy .... 

EAGLE SOFT., Money Decisions . 
CONTINENTAL, Home AccDun(ar>! 
HOWARD SOFT, 

Real E Slate Analyzer li.. 

INNOVATIVE SOFTWARE 
TIM III Rag. Graphics Card ..., 
LOTUS, 1 2 3, Peq l£SK ft DS Disk 

MICROPRO, Wbrdslar tCPp Ml. 

MICROSOFT, Mulliplan .. . 

PEACHTREE, GL. AB, A? Peachpak 

SORCIM, SuperCatc . 

Super Writer . 

VISICORP, VtSiCalc256K. 

Vi&idox. 

Vtsiirendr'Visiptol ..... 


PERSONAL SOFTWARE/HARDWARE 

$3t90a AVALON HILL, Midway Campatgri £1600 

Cornputer Stocks and Bonds . $17.DO 

£469 00 BROOERBUNP, Apple Pane ...... £2196 

£104.00 CENTRAL POINT* Copy 1l PC .... $35 DO 

$549.00 EPYX, Temple Ql Apshai . . $29.00' 

$145.00 FUNTASTIC, Snack Attack II ...... $29.00 

StD9.00 (NFOCOM, Deadline .. $37.00 

Sta reruns . $29.00 

$189 00 2ork 1. 11 111 .. S29.00 

INNOVATIVE DESIGNS, Pppl 1 5 . $26 00 

$369 00 MICROSOFT* Flight amufaior . £39,00 

£36900 SIERRA ON^UNE, UtysSQS . $2600 

. CALL CfOBShre ..— $23.00 

$19900 SIRIUS, Gorgon __. $29.00 

$409.00 SPINNAKER, Snooper TrdOps 1 or 2 $3500 

$220 00 Story Mactuna Di Pace Maker - £2800 

$294.00 MAR ENTERPRISES, Super Mod . $5500 

SI 99 00 TAG, Jaysliqks... $45.00 

$19900 Trek Ball .. $47.00 

$232JDO TECH* Adam ft Eve Paddles... $29.00 


MICR0-SCI A2 Disk Drive £ 24900 

RAN A SYSTEMS — ELITE SERIES 

300"^ Faster than D>sk li 

Elite I tuple 163KI ,, $ 26900 

Elite II ft III _ CALL 

use VM Feurm Oim Cdnt Card . S 55 00 
VISTA COMPUTER CO. INC. 

PRESENTS THE Vt200) 

Removable mass storage lor your Apple' 

6 meg (formaltedi per 6 disc cartridge 
Gomes complete w drive cable, coniroi' 

(er. sofiware and one 6 mag Vista pak 

csrindge All tor onty . .. $119500 

RAM EXPAN StON 

Dwong (IWt) . $ 49 00 

MtoroMn(teK) £ /5O0 

Mtcrolah {BAM laC} . $ 73 DO 

SO COLUMN CARDS 
ALS, Smaderm N . .. CALL 

VWfi* Ultraterm NEW ... CALL 

Videolerm CempoPkg $ 266 00 

VNIA Vison 80 . S 239 OO 

PRINTER INTER FA CES/RUFFERS 
Mkroiak, HV61 iC par .. £ 6300 

Apple Dumpling tGK . $ 160 00 

Orang* Mlcm, Grappter- . £ tl900 

CALL FOR LOW APPLE 


Bum -in drive, buill-m cdof 
Serial and parallet interlace 

PRINTER iNTERf ACES/BUFFERS (CQNT) 

P.P. Microbyller II . £20900 

QUADRAM Microtozer . See IGM 

VIDEX PSIO Dual Function Card 
Modem and Printer Porls . £16900 

MISCELLANEOUS 

ALF PRODUCTS, INC. 0088 Process or 
Ppwerful JBM chip cm a card .. CALL 
Kvntfnglon, System Saver $ 72 00 

Krill, Joystick . .. $ 46 00 

Paddles . . . S 32 00 

MAR EhlifTirtMB 
Super Mod Universal 
Sup r Fan .. 


S 5500 
$ 38 00 


Z80 with CP. M . $245.00 

Sortcard Pfamium Pack . $495.00 

Soltcard Plus (Frar^klmi ....... $445 00 

TIG Products 

Joystick .. . $ 42.00 

Game Paddles ... $ 28,00 

Seted-a-pofi . $ 42 00 

TrakBflil.. £ 47 00 

Vldwi, Enhancer II .. $11900 

Function Strip. 5 6200 

Enhancer Rev £..... _ S 99 00 

SOFTWARE PRICES! 


HIGH TECH OF THE MONTH 

RB ROBOT CORP. PRESENTS: 

RBSX — THE PROGRAMMABLE ROBOT 

Touch the Fulure RBSX will respond 10 your corrimerTds and can learn from ils mistakes (And 
then let you study how n learned wnat il drd j Ffilufai 8K ol memory tExpandablel. INS8073 
microprocessor, lotir expar^sion slots, aonif and laclNe sensors RBSX was designed as a 
modular, expandable robot lb which you can add future opt ions developed either Oy RB Rabbi 

Corp or by y wl . . ........ . ....,. ..$1495 00 

CALL OR WRITE FOR BROCHURE AND SPECS. 


PRINTERS 


DOT MATRIX 

c-rroH 

Prownter I — par .. . CALL 

PfOwrilBf II — par ..... CALL 

EPSON 

fx-ag . CALL 

IDS, Prism ft, Microprism ... CALL 

OK I DATA 

S2A .... $ 419,00 

63A .. S 669 00 

64 par . $I£K500 

92 par ..... .. ..$ 540.00 

93 par ... CALL 

STAR MICRONICS 

Gemini 10, . CALL 

OANTEX 

7030 {Dot Letter OuaNtyj . . .£1 695 OC 

LETTER QUALITY 

BROTHER HR-I .. .. £ 864 00 

B YTE WRITER (W/KEVBOARD'l .. 59900 

C-ITOH 

Siarwriter F-1 0^40 pgr .... 11354 00 

NEC 

7710. 7730 ... ..$2291 00' 

3550 IBM plug-in . . . . .. ... . £1699 QO 

COLOR INK JET 

CANON AISID 7 cok>r 30 sriafles .. . . S 635.00 


MONITORS 


BHtC, 

NEC, 


AMDEK, 300 Amber . . . .. $15900 

300 Green . . $156 OO 

3 1 0.A. G -I BM inctudiftg cable .£ 179.00 

Color I composile . CALL 

Gotor II RGB IIBM compaiiblei .. $744.00 

Green Med Res .. $88.00 

1201 Hr-Res. Green .. $169.00 

1201 Cblof (composnel .. $329.00 

1 203 RGB {IBM compalible) ... . •. .. $659 OO 

OUADRAM RGB QUAD CHROME (IBM f .$59900 

TAXAN, Amber . $129,00 

Green ....$119.00 

USI, Amber Hi-Res .. $155.00 

ZENITH, Green Med Res . .. .. . . $i 1 6 GO 

DISKETTES & STORAGE 

ELEPHANT, 10 each S'l SS/DD .. ...$ 19.95 

10 each 5 i OS/DD _ _ _ $ 34 95 

MAXELL, 1 0 each 5' * ES .■ DD . . CALL 

lOeach DS/DD . CALL 

VERBATIM, tg each 5', SS/DO . £ 2595 

10 each 5’. DS,'DD . $ 36.95 

ZIMAQ, 12 each 5 i SS. OD . S 19 95 

LIBRARY CASE, ... .....$ 2 50 

DISK BANK, 5 . interlock ft swivel ..$ 5 50 

DISK FILE, 6 * Elephanl Trunk . $ 21 95 

ATLANTIC COMPUTER FURNITURE: Entire line el Huge 
SavlrH^. CALL lor price ft apect. 


Rocky Mountain Micro, Inc. 

MAIL ORDERS: 10890 E. 47th Ave. 


COMMODORE 64 

"ADVANCeD COMPUTINQ AT AN AFFORDABLE FfllCE" 

Fealures 64K. Super graphics ft mu6»c Dired connect to your 
color TV. Add Optional 280 lor CP/M busmesa software . CALL 
Disk Drives ft all other peripherals . ...... CALL 

NEC APC 

1 Advanced Personat Computer. Standard 12SK RAM-expands to 
I 256K 1 Megabyte slorgge per disk. Available with two on-bdard 
i drives Excellent detached keyboard wUh keypad 22 
programmable lunctipn keys. Superibf ResPlulibn 640 jt 475 

Ceil lor tyelem qyole. 

MODEMS 

ANCHOR AUTOMATION 

Signalman Mark t.... .... S 63 00 

HAYES 

Smadmobem 300 ... . S2T 1 .00 

SmarimcKlem 1 200. CALL 

Micrambdem II . .$275 M 

NOVATION 

CAT 1 Acoustic ( . $153.00 

D-CAT ...... . . $166.00 

J-GAT . _. . .. $123 00 

AulO Cat .. . .. . $21900 

I Appte Cal II . . .. $273.00 

I 212 Module ( 1 ^oa baud opt for Apple Cal Hi . $354 OO 

1 212 Apple Cal It 1 1 200 baucU- -- ---- S626.0O 

UPS, 212LP 1200 baud . ..$429 00 t 


NATIONAL 

ORDER 

DESK; 


1 - 800 - 862-7819 


I DGnv6r, Colorado 80239 |n COLORADO CALL: 303-371-2430 


TlRMt AND CONPITIONB: 

■ Alt prices rafleci a 2i^% cash discouhl 

• Personal checks (allow to days lo dear). VISA. MasterCard, wire Iranslera. mclude telephone number 

• COO orders accepted — $300 maximum — $10 surcharge * Alt products tapiory sealed wirh manufaciurer's warranty 

* PO 5 accepted Irom qualified customers • Approval needed on all returns • 10% restocking charge unless detective. 

• dIus shipping • All Colorado residents add 3'v% sales tax. Cily and County pi Denver residents additional 3% sales tax 

* Shipping cpsta $2 50 rr^ihimum, 2% UPS Ground. UPS Blue Label — rale quoted at time ol order 

• All prices subject to change without notice • Lease/tmancing evariable 

* Export orders accepted Irom foreign dealers Contact F L. Kleinberg ft Co TWX 910-940-2517 . 

* Telephone Order Desk Hours 8 AM lofi PM. Monday through Friday. 10 AM to 4 pm, Saturday. Mouhlam Standard Time CIRCLE 332 ON INQUIRY CARD FOR COMPLETE LINE CARD 


YOUR SATISFACTION IS OUR 
BEST ADVERTISING! 

WE SERVICE WHAT WE SELL 


Circle 332 on Inquiry card. 
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Computer Exchange — The Supply Center for the IBM-PC or XT 


SOFTWARE 


for the 

IBM-PCwXT 


BUSINESS 1 



ysT 

OUR 



f«CE 

mcf 

ASHTCN-TATE. dBase It. requrs&CP M-SS A 1SHK 


.£ 700 

$439 

dBase II. requtfOsPC-DOSAiaax 


S 7® 

$439 

The fiFiancifll Planner 

NEW 

S700 

$439 

efflaseU Uwf'aGuide by Soflwanj Baht; 
APRiCDSOFTWAflE TECMlWlOGY.Versalofffl 

NEW- 

6 30 
$ 369 

f ® 
$26$ 

CMfMWTAL ThcHomeAcawntanl Pkis: 


S 15G 

1112 

FCM Fling, Catoteging, Mailing) 


S 125 

t 0$ 

Property Mar.3gemetil 

fCAn 

S 49S 

$328 

DATAMOST. Real Estate InvaMmenl Program 

NEW' 

S 130 

$ 89 



£ ISO 

$ ® 

EAGLE SOfTWARE, WtcrKy DeosoTO 

NEW 

£ 150 

$129 

HOWARtlSCfT Real Estate Aralyzerli 


S 250 

$1® 

IHFORMATtOH DNUM17IO. EasyY^rrtat B jeWPS] 


S 360 

£259 

Easy^Jelfer (Bfiif Wbrrte) 


S 176 

$129 

EastlterraDBMS) 


5 400 

$299 

WMOVATIVE software, T 1 M HRa DBMSl 


S 4® 

£3® 

if II^FT.DteaDasi^{apowsrtotea&y!DuseD8MS| 

mvi' 

$ 225 

SI® 

ISM Mai^vrMagio 


S 90 

£ ® 

LOTUS. 1-23 

IMCROCRAR. H«quito$CP M'66 


6 4® 

S3® 

La^ eUltng 4 Titk teeping - VwAd 


6 6® 

$4® 

Ptotosstona SPng 6 Time Keeping—BillkEtipef 


S 996 

£4® 

* MCRDUIR.TIteTiuManaw 


S 250 

£1® 

1 IHCftOPRO.WadStof'plustreeWDTdSiiTtarw^ Manual 

S 4S5 

£2® 

Mail Merge ’ 

Spei^’ 


S250 

SI® 


$ 250 

$1» 

3PekWi^AMaiij;Speil.abovB3 


6 046 

$449 

2PalLWdrdS1ar" ■ SpoHStai' 


S 645 

$349 

intoSEK' 

NEW' 

s m 

$269 

Report Star" 

NEwt 

S 350 

il» 

MICROSOFT MuiteHon.nMSDOS 


S 275 

im 

MORTH AMERICAN BUS SYSTEM The Answer 


$ 2S0 

£189 

PBL COHPORATXJN. PerH»a) imipfitof 

NEW' 

$ 145 

$ ® 

PCACTTREE SOFTWARE fteachP3k4(GLAft$AP) 


S 69$ 

$39$ 

PERFECTSOFTWAflE.PerlecI Writer' 


£ 389 

$219 

Hedect Spelter ■ 


£ m 

£1® 

SEUCTRffO Sated(aWPS) 


S 596 

1339 

SenWABE PUBLISHING. PFS: Be 

NEW 

S 140 

S 56 

PFS: Report 

NEWi 

6 t2S 

1 £6 

SOf1ClM't£A.S<4terCaic' 


£ 296 

$1® 

SupurWrilEf 


E ®S 

$2® 

SpMguatd 


S 1® 

$129 

STC TheCtefflor 

kfw 

6 xa 

fl96 

SYNAPSE. Fite Mmager 

SYNERGISTIC. Dala^tier 

NEWl 

S ISO 

£ n 

f€W 

S 250 

$1® 

* VISICORP. WsiCatc* 256K 


S 250 

$179 

VisDenot'WsiSchskte.eadi 


5 250 

£1® 

VisiTreodPtel 


£ 300 

£219 

VtsiFte wDeektopPlai 1, each 


£ 300 

$239 

UTILITY 

1 1983 CE SOFTWARE AWARD: 


‘1^ II PC by Csteite Hoeri Sotlware-a the best CE aofliirate buy dF 1983. It Mil Qcpy 
more copy ptijiedod solftvaie mi Saster thw any o4»f batted system Uri*e odwr 

copters It make^ ^ euct [topto^ Erf yneonwal arid n dctoi 1 ®% verifEa^ 

Docum&ntaban ftexceltent." 

U CENTRAL POIMT, Copy II PC Backup srdUtMy 

NEWl 

6 *0 

$ 35 

Cotnx fashak ^^AM□iehefTlulat□rartoprHder^lODteTpt 1 ]□rm 



WortcsorteiiTy PC DOSvofSidnor RAMCaud. 
MetiuDnven. 

HEWi 

$ 1® 

$ ® 

DlGrTAL RESEARCH. CpiteLKientCP M-86 


S 3® 

$236 

CSASiCSe 


s m 

£135 

CPM» 


6 m 

S ® 

h)A YES, MaiyesTHmiiW Piogram 


$ 1® 

S ® 

Smaricomll 



C^l 

MlCROCOM, Mtcrutorminai 


$ T® 

$® 

MICflOSTUF.Croseratk 


s m 

$128 

NORfa DATA Systom Backup 


6 50 

£ 39 

HORTONLNortofilltilTtisfl lApownftuJprograns.Srfeka 


6 ea 

£ EE 

HOME & EDUCATIONAL 

BFVX'AukmMad SI Riultohmi. Temple of Apahai 



urn 

Or Barons 

NEW 

5 100 

$ 7$ 

BRODERBUND, ApptePtmto 


$ ® 

$ 22 

COHTWEMTAL TIteHome Accamtani Ptos 


$ 15Q 

$112 

A OATAMOST PigP^{!r5^^,e«^ 


$ X 

% 22 

DAVIDSON, the Heater 


S 75 

£ ® 

WFOCOM.Deadkne 


6 ® 

£ X 

2!Dlk 1 or Zcxk H CK 2o(ts III. each 


S 40 

£ 29 

A MSOn WwfTia 

NEW! 

1 35 

£ W 

QuoTfm 

NEW! 

5 36 

£ 29 

MtCROSOFT, PinbI SnmilstQr (by ShtHjrqc) 

SIERRA ON-LINE, Golf Chstenge 

NEW' 

NEWl 

1 50 

$ a 

S 3S 
$ IS 

Ulysaed A UlteGok)^ Pteaca 
PBLCORP.. Personal Investor 


5 35 

£ 25 


$ 146 

$ ® 

SENTIENT, Cybog 

NEW 

S 36 

$ 26 

SIRIUS, Cortc^iestof Caitto Aams, each 


$ 30 

£ 23 

SIR-TICT, Wteaidiy,Sc«ieric #i 


S €0 

$ ® 

SPINNAKER. SoDoper Troops, f 1 or #2,eadi 


1 45 

$ 3S 

Story Macivte or Face Maltef. each 

STR ATEGIC. The Wap Factor 


$ 35 

$ 25 


£ 40 

1 30 


1 Pdrttanl, Orm Cifh A Cany OuttoL 11®T-D SW. Pipin 
Dbia Itertt. PEHttaid Onaon, OMT-llK-CDUtljir utei wl 

cHIvlHM.TanKfShop^ 1 
r. Qn®W fcMtwirneiri* 




if Means a BEST buy 


IBM ft a erf IBM Corpof asj<> 


IBM-PC 

System includes 
Tw3 320KDisk Drives 

90Dav''^3rTaniyByUs 

Cali For Details And 
ConligLirations 



HARDWARE 


for the 

IBM PCmXT 
LIST duff 

MEMORY CHIP KITS, 


2WNS.iBsiiedsidbutne*tn'aKHlsywa^^ S 150 

“ GofntoP^ 64Kw a3yncpita£ciacfcca^ S 3B 

^bove Cwto PUS, 12SK SP-C $ 495 

AbctrtCffrt»PhE.192K.S-F:C S S95 

Ab0^eComb(jP1us,2S6IC.SPC s B95 

Tomy 192K EVUttCarfiif*Eas»aJi' HAM 

CURTIS, PCPfttesltf’ forDispJiyofi PC 

SP<xl ^Keyboord (sHtEnds 15' Id 9') 
lUllr^O^^/*\CT wKHAMCafdwParaty 

iVlK^KWOwr I i2g«n4MCad*Pafny 

^RAMCaUwFarity 
MoftTeCsrlo6JKF»veFifflciiDn(to^nGW) 

QCS, Big Blue, ZBCCPU pTia iiva tuneb^ 
QUADRAM COI^PORAION 

0>adt»«d 64K. eicpavlable to 25GK. *Msae\m biatd S 396 

Quai*wmJl3ai(,auwU5Weio $485 

aiadbQardt9SK.eipdfici3tUlo2^ S S2S 

* Owdb<i9rt2S8K,JswftirKj«nbD^ $ S95 

OuadSiE^,64KpHJSsenaIpoi1 S 3^ 

QiiaiJSl2+ .256KpliissefHlptnt S 550 

OyacfSlE-.SlJKplusstiafpoi S 896 

Micrufaier. wCopy. Pw Pai, BK #MPB * Ptmf Supply S 159 

MoolEer, *'Capy, Par,Par, &4K. f MP54 H-Puwflr Supply S S» 

MiCiDfarer, *Copy, P9?m. 125K #MP126 vr-PowerSupply S 445 

|i«[7E^,5ti4MABlLRsf^,EfBDn,fi£aH^F^ % 159 

hh3i3^.Snap<aS4K,PwFtf.Epmn.4ME64.wPwr.Si^ 

All MicieltoiefS 9Q eiq»nd3ti*e (wnaipyu 5iaK) JSn^Msnto 6^ 

Irt^ ALimONEeMnl, m S 3flS 

ld.lllal AainONEB(»fd.l2BK $489 

ALL in01€SsHfd, 2501 S 5® 

TG PRODUCTS, doyalick % 55 


DRIVES 


$ « 
t m 

I 375 
t 456 
i 53S 


1259 
S 5S 
i 35 
I Z5D 
$ 380 

im 


% STS 
5 10 
£ 50 
S 350 
S 525 
£ 875 


S 395 
S 595 S 449 


3 29S 
i 345 
S 385 

i m 

S 375 
1440 
$573 
$ 119 
$ 235 
1345 
$ 145 
$ 335 

$ 299 
i 349 
I 4M 
£ 49 


AMPeK,rCMRQmO<Ne.S0aK.E^CbiTi^^ $899 £775 

Control Data or landon 

DtSK DRIVES. Double Skied 350K'1^. SamB es new suppled 


«Tth IBM-PC $ XT. Tested, turned 
ncdeJlMwinstruciCfts. SOsiay wairafity by la- 


lescb $ m 

Sbrniore $ 5S 


DMVONG 


IHTEHNALHanlDisk. 58Me $1995 

tBlIfroPOiMf Supply <0^12MB $2395 

andmondoBei 15^i9hffi S27» 

Cwd,elii £3295 

$3995 

DSIEWSupplyjlctalderPC] $ 200 

Tra Backup Iteil 

Odvr D@rang HD F^oduda in Stodk 

UAYTIAHD. floppy 0nveC«fbDlGDWj,ttXLtete4^ I 195 

aamaw^ Serial Port $ 3^ 

sa^A^Pa^JPoTf $ 275 


$ m 

s m 

I13S6 
£1596 
£19fiS 
£2599 
$3199 
t 155 
C«l 

ca 

f 165 
£ 335 
$205 


PRINTERS AND ACCESSORIES 

EPSOffMXOrfXPRimtRS CALL CALL 

NEC. Dot Ma&ix. 8023 Printer FT $ ^ S 495 

*STA|tMiCflOWCS.9it9DatM3lrii.iOOcps,2.3K,eetnlrt i<r $ 499 $ 549 

9)t5DDtMalnx. ta0cps.2.KCefMil15' $ 649 $ 4« 

ANADEX. DPSaXl Deri UsfiTJc iaiqv. Send ACoA SfHdal I 995 $ 495 

IBM-PC to Epson Dr Slar Miowtics CiUte 
Apple end Cable tor Epson or Cemru 
« by Orange lActo.specrfy printer 
Apple Grapfiics Dump Pnog^ 

MICRDTEK. Apple Diarp^QX, (^aplvs lnlHlai»& Calrie 
Apple CXirrtiiing 84. Birfleiad84K Spooler $ Cebto 
LETTER DUALITY -■ DAISY WHEEL PRWTEftS 
COMREX, Comnief Cfli. I f. 200 ^pm 
Cofiwier Tractor feed terCH-1 
SliTH-COnONA. TPi PPntor 


TPfTrflctorFeed 


sflriJpr parallel If 


$ 60 t 36 
S 95 £ 59 

£ 165 s ns 

$ 15 £ 9 

$ 249 $ 169 
S 349 £ 239 

$11® S84S 

$ lie $ ® 

$6® $579 
$149 £129 


SUPPLIES: Tractor feed P^jpr, Abboirs. Meals. Qmne Daisy Wheels aid Rittoia. 


8'XP/M-80 


BUSINESS & SYSTEM SOFTWARE - PARTIAL UST, CALL 

im OUR 


PRICE PRICE 
$ TOO' f m 

£ 30 £ 20 

I 50 £ 39 

|®5 $4® 
$995 £469 
5 495 I 2® 

I 2® £ 128 

S 2SQ I 1® 

sM Mold $ Mail $ Spell. 3 above £ 645 S 445 

2PblLVVwlB1a ^''1 MaiJMeiw £ 645 t 346 

MEW! S 495 < 2® 


ASKTOH-TATi. dBase II 

eSase L UsBT's Grate by SoHiiae Banc 
MFOCOM, Zdrli I vZoIt II orZodt ni€f Sissm, each 
MjCnOCFIAn, L^l Biffing 8 Tb™ Keeping-Vmfict 
Pnif B0lnflATir«Kaeplng-B4>»eper 
MICftOPRO. Wonjaar* ptos fm WwdSlaf Twipg Manual 
MaHMer^' 


FteportStef 

MICROSOFT ?“r» 

SASICCaTyNw 

COSOL-® 

BASICSO 

muLisptmuSaar® 

M^oiF60 

EnSm 

t»amX 

PEACHTREE. Magic Wand 

^4a.ARaAP,ea5h 

Ssftea IGL, AR, AF or liw or Pay, each 

t£WI £ 360 
£ 27 5 
£ 600 

S 386 
$ 7® 

S 360 
$ 200 
$ 195 

S 120 

$ aw 

1 500 
$ 600 
$ 7$0 

$ 1® 
|1» 
$325 
$296 
1545 

1 275 
$ 14$ 

$ 145 
$ M 
$ 145 
$ 18$ 

£ 396 

1 495 

MONITORS 



PfltNCnON.RGBHiRes 

$ 796 

1 638 

NEC. irGrosn. UDde{JB120]M 

$ 248 

$ 169 

ir Color, Composto. htodal JC1212M 

S 450 

$ 348 

TAXAN.HGBWsioril SSOUnea 

$ 399 

£ 339 

SANYO. 9"Crwn, Model DM5109 

$ 290 

$ 1® 

irGrefti.MpdaJDMBiTZCX 

£ 260 

$ 1® 

13^Cdtor. CarTip(K(tii,MDdetDMe0l3 

S 470 

$ 349 

ZBIITH.ir Green. ModetZVMtzi 

S 150 

£ X 

AMDEK. 12''Green. #300 

£ 200 

$ 1® 

tr Amber. #300A 

$ 210 

£ 159 

larCotofi.CompcBrie 

£ 449 

$ 3® 

ir Cckj N, RGB, Hi ftos (Ap. 11, IS AI0UPC) 

$ 099 

£ 798 

1 S^Cblor III, RGS, Cdmrwdai. |Ap. |l, i|t) 

$ 569 

£ 469 

DVM. Ctetor R or III to Appte ffi InMk^ 

$ 199 

$ 175 

MODEMS 



AKLOK, Dtateiink lOOO Hand Held GomtiwicaiiofmTfiiitiiral 

1 3® 

£299 


HATES, Mrcnxrwdem n (forRwAppte I) 
IBM nr AppleTerminst PTDQ(Hn1 
StodtChwo^aph jF&232] 
Stock Smabnodsm (HS<23Z) 
3friaitii)atoml200P8'233) 
MicrnncKtern 1® [S-1® bus) 
IBM-PCioUDdHiiCMilf 
IHCROCON. MooCDiriier tor Apple I 
Mkroletogmin tor Apple II 
MOVATKW.Applecat It Modem 
ZlEAppteCat 
SIGHALMAIiMad^k 
SSH. Transcend 1 tor Apple R Dsifi i 
ktodemCwdlDr Ik Apple II 


S 370 $175 
$ 1® £ 65 
$ 249 I 
5 269 $ 

$ E® £ 535 
$3® 1^5 
S 39 I 29 
$ 250 I 128 
$260 1128 
$ 389 I 2® 
£726 $ 

$ ® j 78 
S ® $ 
$2® $ 259 


**CORVaS SYSTEMS 


4 6MegH4nlDt9ii.«olirieHK# 

• IIMegHardDtoh.ir'DlnlRlacc 
* 20 HegKird Ditto, MU'pIniiffece 

tm-Pt totortace (IBM DOS], Manual & Cable 
Mererbiidt inter easy backup 
Apple IruertaEte. Manual $ C^ 

Qrmi Disk Sierverter ApptoJF 
Olhor Weriaces, Omni-Mei. Conflellaflion. Miner. AltoSlock 


$2395 61195 
£3195 $2®5 
£4196 $348$ 
$ 3® S 230 
£ 790 $ 

£ 300 $2® 
[Spectel) S ®0 $ 495 


Kf75CPd(lafalftCPrT)putBr,4BICIoadlDlB8K E 396 $ 79$ 

H4*7470A Graphics Ptefler $1560 $1195 

h'P41C Calculator £ 19$ $ 1® 

H'P4lGVCalculatorwtth2.2K Memory £ 276 $ 218 

Full ffine of H'PT5C arid HP41 MOHsmios and soltwatf, Cal. 


DISKETTES 


dTopH 

COC. 1® eacrfi, 6-14. wth img, SG, DD.4ST (Apple. SM. ete.) 
10 Bach, 5-1M, nig, SS. DO, 46T (Ap^, IBM, eto] 

lOOKto 6-1 ^4, wiOi mg. DS, OD.46T (IBM, FVP, eto.) 
DtSAN. lOeaciv, S-irt, SS, DD, iSI (Appto. IBM, Kf, ate.) 

10 iKto 5-1/4. DS. DO, 4ffT (1M, IVP, eto.) 
MAXELL, lOoath, S-1.4, H&l, SS, ^ or BS. DD 


£ 560 
£ 55 
£ 7$ 
£ ® 
I ® 
I 56 


$ 1 ® 
I 25 

$ n 

$ 39 

$ 49 
$ 36 


DISK^TTI 

With HcliKis, m tobels, prodifsd by a bp of In irw manufBctkrer. 90 day Yiarranly by us. 
i®eadiSS.SO $ 415 £ 136 

l®0wb^,SD £3200 $10® 

1®eachSS.DD £ E26 £ ~ 

1®OeadiSS,DO £4550 112® 
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ORDEHING INFORMATION AND TER MS rAIttemsusuaUytestodLW^iiiinKdiateivN^CashtersQiecicSv Money orders, Hert^ 

Govsniiertl Checks. Personil or CPmpsny Checks adciw 20d3ys to dear. No. C.QIt. Add 3% tor VISA dtMC. Add 3% tor shipping, etsurance and haneflihg {Si&H] itHdi $6 ibinitmni. 
UPS yn^l&s4and*dso add S^tnore torUPBStoe #4h $16 mtolnium. Add 12% tolal tor SliKlor USPoslal, APO or FPOwijh $1$ rrinmnn. For Hawaii. Ateska andCanada, UPS Is In 
$pme weee only. aioiKFs are PiQstol so oto "dttt.vspecify Itosta^ Fonignord«s aixt»p4Caiutteter S,i&Hadd 16%tn$26mniirT)eHDep(ftFinDritotsaidd3!f1iiOr$50irtntnuni. 
Pintessubyed to change aitolypper^ socal to wify.Ai goods are nee, inckitowsrra^ and are guarariteed to work. Dwtoot# tow pricato ALL SALES ARE FINAL Call betore re- 
turning QDDtte tor repair DTieplaoBrTBnt {>deftre£xwed wttoirisutoineritS,t&HchaigieswUI be reli^^ DESK H€LIRSIto6 PST, Monday dvoi;)!^ Friday and IQ to 4 Satorr- 

dev 1 PM. lore is4 P.M. in New York. 

OUR REFERENCES: lAlb nave best a ootiiputotdeaier sine iQTE and nrnal order Elnce 19 ®. Banks' 1 si imefStotoBonto ($03] 643-4678. lAtebeterig to the Chmiteerol 
Commerce ($03] 6444)1 m cal Dkiin aid BrartetTEel if you are a subsenber . CoriiKter Exchanp is a dvBion laf OTTedr Grtwpv 

FaskaA’^ andGenerlk'' ae toademarksolComXCQtppniiBtt 
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■ ' LOW PRICES 70 PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT. 


appkz iiviie supply center 


WE BUY 
EXCESS 

JNVEHTORIES^ 


HARDWARE 


for Apple II 


APPLEUee4K,4QCOLUMN S1J7& 

APPl£lto128K.80COiUIIN |13S 

APPLE lid, STARTER SYSTEM BY APPLE (System A) 

64K afTd WJooliimn 
IDisKMBicon^lleJ 
Appte Monitor HI 

Mcmilor Stand |tJ5Q 

APPLE lie STARTER SYSTEM BY CMIPUTER EXCHANGE 
(SYSTEM B] trKlud^ 64IO» CoL Card by Apple or CkimX. 

t20Kand80oo*umn 
1 MfcfO-Sd Drive wSi cofiEroller 
FlEer, Utjlitpnd UOS 3.3 DiBketle 
SarwoyGneeflMofiHw 
RF Modulator (lor color TV) 

Game Paddles 

Game witti color fliapNcs and sound $1,87.5 
\WAHRAMTY Is 100% Parts 4 Labor lor 90 days by US on aH above. 
To subsUtote or dotote drive on Syetom B, subtracl $245 and 
add drive prtoa. 

To add Micro-Sd A2 Drive to above, add $245. 

Tosubstllule or delete morilor on System B, subtract $130 and add 
otlttr monitof price (System M). 


DISKDRIVES for 
APPLE 11+/lie 


LIST OUfi 
PRICE PRICE 
£ 479 S ZS9 
5 IDO $ 79 


■fMjyi A2,5-ti'4''.r4aKiMbTWQ 
bBl3fl OonlmlierCanlttirASDrjva 
MIO^SO MO. 5-1 ^4:1 eOK Disk \>m 
Am S-1r4'’,3aeKDtel< Drive 
GDnlr<!^li}rA40<MAm 
Filer, Dis* unity Snitw we 

Diisfl, B'. Doiilw'5iciBd.32QK 
HallHaigN 

Ouartat, 5". 2tJue^5 Side by Side 
orSiandarElCtajDiriel 
ComroilwCard 
VIOOODuaia-.Slri. Fartfwt 
wCofitfoller, Complete $7195 $1495 
;6MaC)4?k Past System ^ 


V1200. S', I 


$300 E 24a 

5 4^ ta^a 


$715 *575 
$ 99 $ 75 


£1549 51199 


A ^43K Drsk OnvB, l.'2 HigTi 

/ CA Lp Conin^llerCafd. 

C.P. SOFTWARE. Tiler, UMlilYflnd DOS 3.3 


$ 3 7fi 
$ 89 


i 2m 
s w 


1 RAM EXPANSION 


usr 

OUR 


PRICE 

PRICE 

OifTiX,1tKllB,e0cDl..'MKAdd« 

3 295 

£145 

*Aj5ple.RAMCMa,2Yr. Wty. 

10K i 179 

3 39 

*li(TOWft,RAMCard 

10K 3 1DD 

3 79 

it Setum Syalsms. RAM Card 

32K S 249 

3109 

RAM Cato 

84K 3 425 

3319 

RAM Card 

128K 3 599 

£459 

^AxIonHAMnikSyilMW 

330K I13K 

£990 

VIDEO CARDS 

#ALS.SnwEerml 

0 179 

£139 

om Cheap vidw. 04 c£H 

£ 39 

1 59 

C«rX.tor lie. 00 nll..-B4KAddef 

£ 2S5 

$145 

Vtdn.VideO^SO^- 

S 345 

£229 

UbraTeim 

£ 370 

£299 

SottWdeeSwAch 

5 35 

E 25 

Enhancafit 

S 149 

£ 99 

Fundion Strip 

£ 79 

£ 59 

mraTatm 

£ 379 

£279 

Full VMw Lab. Call. Ueto 35% cfl. 


Vista. V)sirp 00 

£ 209 

$199 

MISCELLANEOUS 

ALS,TheCP'MCS[d 

£ 399 

£299 

Z-Card 

E 159 

3129 

Color It 

$ 170 

$139 

ASTAR.RFModidalor 

S 35 

£ 25 

CCS. SoriBl Interface 771OA 

£ 169 

$129 

Oan Paymar. Lower CaseChip 

£ 50 

£ 3fl 

D()n'tAil(.DA0003SA.hfeii9i 

S 125 

3 iS 


SOFTWARE 

on disk for Apple 11/11 +/ME 


BUSINESS 


LIST 

PRICE 

Apple Cwnpulsr, Inc. 

Apple Writer II £ iBo 

Apple Pascal S 250 

50% pit other Apptg Inc. soltware 
Applied SoftTeoh,.VBiMFDnn £ 333 

Arted.Ma^WlndowIt NEWI S T50 

Aahton-Titi. dBase It fCP.'M) S 7flO 

Flflandai Planner I 7D0 

User's GuEte by Software Bene S 30 

Braderbund, Bank a, Writer £ 70 

Ccuminenlal, GL AR, APor PR ea S 2S0 

1st Class Melt S 75 

HomeAccountanl £ 75 

FCM (FIE. CAT. MAIL] S 100 


OUR 

PfltCE 


ivEwtgide.WiUCato.ODpief I 130 

Kenstnolm. System Saver £ 90 

KfaltJt)ysl]CK(Aplbl!i| | 65 

PadjlaiApU'-H) I 50 

IMRSupftfan S 50 

WWmwS.ZWSoltEWt) $ 345 

SotlDflrriPrHiiiuriiPack 1535 

ZBOSoftcardPltB £ 645 

IRtToTek, DumplingG4.BLrtlteTed 

WKSpwier 1349 
* Oranw Mlem, CfapFfer Piu-^ 
Precw^IPBrtatwfeb. 

MBSfiKSflnal (Epson] 

MBPiWtParaC-psonf 
MiCnA3(itlerll16K,(3pecify| 

Microbelferll^SK, is^yj 
*PCPi Aj3(!lj-Cefd. Hleatures. 


Miydw. Pie Writer (Speolybrd, I 
Howard SofL 

Re^FsleflBAnBllyiisrll 

Tex Pteperer 

lrrtO.Utlim..EBaywi1ler(PHOf 
LlK. tetter PHlactM.tlad Mow 
* MlmsCralL (100 Cards 
ProlesSHnalBilAoepar 
Verdict. ILagalBilkngJ 
A- Micro Lab, Taj Manager 
Micro Pro. (all CF Uf 
WoStw'" 

RepodSEar" 

WordStar^ +Trflwiing Manual 


S im 

S T96 
£ 225 
£ 175 
S ISO 

s m 

S 9S5 
£ 100 

£ 496 
E 350 
S 4 95 
£ 250 
S 250 


Qualtty GB5W’35in.(BDBMS) 
Sen'slUe, Sena Spe«er. spocliV 
* BIkronValMy.WdrdHerrdlsr 
Sot..'5yt. Enflcutive Secrolary 
Execute Speiier 

System Plui^ Sotlwsri DitnenHcifH 
Aodg. Pkts.eeneriladger 
Aartg. Plus, GL AP BftJ.rC R 
Addg. Plus, above ^ inventory 
SrjftHaroPMbtlshlng.PFS:fite 
PFSiReptiiT 
PFS: Graph 

Southeeitini^ Capture, eat Id speoty. 
Stenaware.Cti Master 

OeUiiiiiyJorll 

Vidu. 

AppiewMerNpreuxjardlsh 
ViaicaJcBDixil. prebooldisA 
Viiic^SOcai.iolTSKdjsk 
VidKitimUBHiasDist 
VlilCjDrp.'P»ednal Software. 
Viacata.S 

VlsxFiJeofWsiDsx.each 


£925 
£ 9S 
£119 
£199 

s m 


RH EtiCtirPniCs. Super Fan It 
* Setum Sveteme. Aoslsi alot II 
5SM, A1D It, SerialFara Irttetlacs 
TG Producte, -Ganii Padritw; (It i-) 
doystickflh) 
SeW-+Poi1((k) 
Tra(cBail(ll+| 

Vtdes, PStO, Paxa'Ser InterUsc* 
WlCO.TradiiHJHAplli'lt+) 



SpeflStar' 

SPak.Wofd + Mallf Spet.SabcwB £846 

Wcrd5tar‘ - MalMerge'' £ 045 

CBtaStar* £ 295 

licroeott,MjlltFivr]CP.'M) £ 275 

Mjtliflafi (Apple DOS] S 275 

(Jn+lne.ScreenWfllEfK £ 130 

TfieDicbonary t^W' £ 100 

General Managerll NEWt £239 

OsbomeC J>. Soft. (Di^ svi Boc*} 

Some Crerinon Basic Ptmranm 
75 Bu!^, SiaJisftcs andUalh 


UTILITY & DEVELOPMENT 1 

Raagla. Ul>%Cfly 

DOS Boss 

S 30 

S 24 

£ 22 
£ 18 

Apple Mochanic 

£ 30 

£ 22 

Cefitrat Potto SoflMin 



Rlar. DOS Utility 

£ 20 

1 15 

★ Copy !l Plus IW copier] 

5 40 

S 35 

Epeon. Graphics Dwtp 

3 15 

3 9 

Insoft, GraFOHTH by Paul Lulus 
lllcrQ^. 

£ 75 

£ 59 

A.LD.S, 

1 125 

1 75 

BASIC Compiler 

S 3» 

£299 

CoboiSO 

$ 750 

3559 

Fortran 00 

£ 195 

£U9 

TASC Compiler 

3 175 

3159 

* Ome^B.ljackamidilUDopiBr) 

$ 100 

3 75 

Perrguln.Owip.Gtphcs Sys 
GrBjiiijcSMagioan 

NEW S 70 
NEWr 5 BO 

£ £3 

£41 

PhoHili.ZooinGratiJ. 

S 40 

t 29 

Guilty, BagdlTncks 

NEW £ 40 

£ 29 

Salum Syateina. VC-^id>and 

£ 100 

1 49 

VC-EK(send® 

S 125 

£ 09 

Senslile. Back 4 U^. (tel copier) 

3 BO 

3 49 

HOME & EDUCATION i 


profamshvthe^iplell 

£ 10(J 

1 40 

PradlicalBaaicRogfanis 

40 nwevtey viAjatsie ptoff-ams 
tjeyond "Some (km Bfls Prod' 
PhcW™. Rte^ir^s CP.W 8 MBaac, 

S 100 

£ 49 

40coluiTTia 


Steies40GL5ARaAP.^I3 

5 S95 

3395 

Senes40tnv.!!rPay.,c3di 

Sonffi9Teiiii3Speli5M9l,al13 

S 400 

3275 

£ 505 

£395 

Peilect FerSd WitBf 

3 490 

3219 

PedKiSpcllBr 

$ 2% 

$129 

Peded yvmer.SpeterZ Pak 

$ G9S 

$299 

PidedFitef 

E 5S6 

3259 


anMJertjwmj. Chopvtter 
SudoeCc. Pinball Gonair Sal 
ConSncrtlak Name- Atxoumam 
Dataieoel. Aztec or ZaxKoini, eardi 
InfODom.Zprklorll.eadii 
Deadi™ 

Lighlning.MistdrtviK] 

MICK) Lab, M«r2049er 
Mitae, CasHeWulfenstflin 
Swrai'OtY+Im.UliiiTiail 
S^5ft^()^ Rated) 
Sl^Tech,WlMKfc¥ 

Sub Logic. FlighiM 


S 35 
S 40 
£ 7S 
S 40 
S 40 
S 50 
S 40 
£ 40 
S 30 
S 00 
S 35 
S 50 
£ 34 


OTHER BRANDS AND PROGRAMS IN STOCK. CALL 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 

Computer ExchanM 

* ALL MAIL; P*0. Bom 2306a, Portland, OR 97223 ^ 

SHOWROOM AT 11507D SW PACtFIC HWY , PORTLAND, OR. OPEN M-SAT 10-5 


WHILE THEY LAST 

• OVERSTOCK SPECIALS • 

FOR APPLE IL'IMIb 

* CotfiX iSKRAMCsrrd.SYr.WgrrBiJYly 
Mountain, GPS Mullihinctipn 
Micronli. tSlRAMCard 
SiEum Systems, 32K RAM Card 
M&RSupRlsrmBOcol 
VWei. Videorerm. 80 wkmard 
GC3.S»ifll IrrlartateTTlOA 
CalendPCkKk7424A 
Uks'oCiim.MicidGoiiner 
MicroTBlegram 

AnMJei.DP0ClOO,D!}t to Primer 
ALS.SynBtqizdr J- SuperP^c * Condor 


SYSCONI 2 


SysooiYi2,84KtAppiell- Ormipaltbiei $ 069 3 551 

Eyemm 2. S4K Siader System (sarr* an 
Apple Ha Systen B above awwl 
S4K.40E£!itinixs) 51810 £1195 

Noti: SubdUluJxyiE and deietk/is same System B apply. 
^Kom 2 s soltrtaw ®id hardware compsiible lo 
iheAffsfeSk. 


S 179 

S 59 

$ 239 

S 119 

& 100 

£ S9 

S 249 

S 109 

£375 

£ 199 

S 345 

1 Z29 

S 150 

3 129 

S 120 

£ 95 

3 250 

S 125 

£ m 

£ 125 

S 995 

£ 495 

S 749 

3 499 


AX LON The Leader in AlanAdd-ons 


Hampowar 120K System 3000} 

S 475 

3 350 

Ftenmewat 49K Module (for 400) 

3 105 

$ 135 

Bampower32K(4OOor0OO] 

S 120 

$ 09 

Ramacan DagnOatic DisfeidK 

S IS 

5 12 


£ 20 
I 27 
S 49 
£ 27 
S 27 
S 34 
S 27 
S 27 
£ 23 
£ 48 
3 22 
£ 39 
t 26 


+ Means a BEST buy. 

AD #970 


S::i« TOLL FREE 

(800) 547-1289 


AJI Other Orders (nciLidirig Portiand: 245-^2W 


Oregan TOLL FRE E 
[0tWJ451-5151 


Hoi Line For Information 
On Your Order 
(58B124^74M 


Circle 446 for IBM Peripherals. Circle 447 for Apple. Circle 446 for all others. 
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Digital Research's DR Logo 

A user-friendly language comes of age. 


Gary Kildall 
Digital Research Inc. 
FOB 579 

PaciRc Grove, CA 93950 

David Thornburg 
Innovision 
FOB 1317 

Los Altos, CA 94022 


Logo for personal computers has been heralded by 
some as the beginning of a revolution in computer 
languages that promises to be as far reaching as the in¬ 
troduction of the personal computer itself. Yet many 
people think that Logo is 
not much more than a 
graphics language for 
children. Adding to this 
confusion is the fact that 
some commercial im¬ 
plementations of Logo are 
weak {somewhat akin to a 
version of English that 
contained no adjectives). Because of the confusion sur¬ 
rounding Logo itself, the appearance of a sophisticated 
version of this language on a professional microcomputer 
such as the IBM Personal Computer might be expected to 
raise some eyebrows. The development of a powerful 
Logo for 16-bit computers such as the IBM PC can change 
our way of thinking about programming. 

In this article we will show what makes Logo truly 
powerful, what it can be used for, and how Digital 
Research's DR Logo, with its powerful language, large 
workspace, and complete program-development envi¬ 
ronment, sets a new benchmark by which to measure the 


properties of useful computer languages. 

To help you understand the power of Logo, well give 
you some background about the earlier language LISP. 
LISP, developed more than 20 years ago by John 

McCarthy, is overwhelm¬ 
ingly the language of 
choice for researchers in 
the field of artificial in¬ 
telligence. Unlike many 
other languages, LISP lets 
users perform operations 
on several data types, in¬ 
cluding numbers, words, 
and lists. A list can consist of a collection of words, 
numbers, or lists themselves. Because the names of LISP 
primitives or procedures are also words, one can write 
LISP programs that automatically generate other LISP 
programs. It is the ability to manipulate this type of data 
that gives LISP its name {LlSt Processing), 

LISP has been used to explore topics as diverse as im¬ 
age processing, the analysis of natural language, the com¬ 
puter solution of certain types of “intelligence" tests, and 
theorem proving. More mundane programs in LISP (such 
as word processors) have also been created. Viewed from 
any angle, it is a powerhouse of a language. 


DR Logo Incorporates the Mst- 
processfng capabilities of LISP with 
a syntax that can be learned by 
children. And Logo and LISP share 
other powerful features, too. 
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Some people drive 

fine Gierman machines to work. 


Some people drive them once they arrive. 


CP/M* is a registered trademark of DigilaJ RtsearcK, Inc. Apple II* is a registered trademark of Apple Computer Inc. Pascal"* is a trademark of the Regents of 
the University of California at San Diego, LOGO™ is a trademark of Logo Computer Systems, Ine. 


Glfclo 39 on inquiry card. 


The tradition of high quality, high performance German 
craftsmanship and engineering is legend. And while we most 
often see that tradition in action on America's streets and 
highways, it is in America’s business offices that its future 
holds the most promise. 

The BASIS 108 is the proof. 

This powerful small business computer passes higher- 

priced competitors with ease. Its dual 
processors — for CP/M® and Apple 11® 
compatibility — open up the laigcst 
library of microcomputer software 
and plug-in peripherals available today 
This unique combination also provides 
compatibility with other popular languages, including 
Pascal"^ and LOGO.™ 

The detached keyboard is a work of art and practicality 
Lightweight and low profile, it features a full one-meter cord 
for comfortable operation on your desk—or your lap. There's 
a fill! 128-key ASCII character set. Fifteen user-definable 
function keys that can provide access to 60 distinct functions. 
A nine-key cursor control block And a convenient eighteen- 
key numeric pad. For special applications, you can also 
custom map the keyboard with a simple exchange of ROMs. 

And there's more. RGB and composite NTSC or PAL 
video. Keyboard-selectable 80-or 40 - column display 


High resolution color graphics. I^allcl and serial printer 
interfaces. Easily accessible outboard I/O connectors. Six 
Apple U-compatible card slots for peripherals expansion. 
Even a two-inch alarm or music speaker. 

The BASIS chassis is cast aluminum, eliminating heat 
and RFI interference problems. And there's plenty of room 
for internal expansion to include hard disk drives and 
other peripherals. 

The BASIS 108. Microcomputing’s “Best Of Both Worlds!' 
German craftsmanship and American business savvy 
CP/M-based business computing and Apple ILbased personal 
computing. High performance and surprisingly low cost. 

The BASIS 108. A computing machine finely tuned to handle 
the ^t tracks of business today. Call your BASIS dealer for 
a test drive. Or call toll free in the US. (800) 222-0626. 


INCORPORATED 


5435 ScottsVaUey Drive 
Scotts Valley CA 95066 
(408)438-5804 T’WX: 910-598-4512 











Nodes, Bytes, and Bits 


The popularity of personal computers has brought new 
words into our vocabulary, such as bits and bytes (that 
describe storage capacity). With the introduction of list¬ 
processing languages like Logo, yet another term to describe 
units of memory has been added^the node, Logo ter¬ 
minology you operate with a workspace that holds a certain 
number of nodes. Like bits and bytes, you want as many 
nodes in your Logo workspace as possible because your pro¬ 
grams and data values are built from workspace nodes. 
Because nodes are themselves made up from a fixed number 
of bytes for any particular Logo interpreter, the exact 
number of nodes you have depends upon the brand of your 
computer and its memory she. 

When you write procedures, enter data values, and run 
Logo programs, you use nodes from your workspace. Some 
of these nodes are used permanently, perhaps to store a por¬ 
tion of your Logo program. Others are used to keep track of 
a temporary value, then later discarded when not of any use. 

When you run out of nodes, Logo automatically searches 
your workspace for temporary nodes that have been discard¬ 
ed. This 'garbage collection" reclaims nodes so that Logo can 
continue operating. If no nodes are reclaimed, Logo stops 
and telb you about the situation so that you can erase some 
of your permanent procedures or data values. 

Eight-bit computers generally store fexver nodes than 
16-bit computers because the Logo interpreter and 
workspace must coexist in the same 64K-byte memory area. 
Logo for the 8-bit Apple H computer gives you about 2800 
nodes to work with. 

Sixteen-bit computers, however, let you operate with 
more nodes because the memory size is not limited to 64K 
bytes, as long as you re willing to muest m more memory 
boards. An 8086- or B088-based computer, such as the IBM 


PC, can potentially address up to 1 megabyte of main 
memory, giving you more than 100,000 nodes. 

For the first-time Logo user, a 2BOO-node workspace is 
large enough to write simple procedures, work with turtle 
graphics, and learn the basics of list processing. When you 
become serious about your Logo programming, your re¬ 
quirements will increase because of the complexity of the 
procedures you write and the amount of data you want ac¬ 
tive in your workspace. 

Now your local computer salesperson has one more term 
to confuse you. If the computer doesn't have enough bits and 
bytes for you, hell throw in some nodes at no extra 
charge. 


[o b [c d]] 



c d 


Figure 1: The list containing the fujo atoms "a and ''b and 
the list [c d) is shown above in its node representation. Each 
node consists of two 2-byte fields that can be used as data or 
pointers to more data. 


DR Logo incorporates the list-processing capabilities of 
LISP with a syntax that can be learned by children. More 
than the utility (and beauty and simplicity) of turtle 
graphics, it is this list-processing capacity that gives it so 
much power. 

Other important characteristics are shared by Logo 
and LISP, Among these is the ability to extend the 
language through the creation of procedures that are 
treated just as if they were part of the language itself. As 
with some FORTH devotees, many Logo enthusiasts see 
themselves as not writing programs, but as creating new 
'words*' in Logo tailored to the solution of their par¬ 
ticular programming task. While this may appear to be a 
subtle distinction, it has a tremendous effect on program¬ 
ming style. This style affected the design of Digital 
Research's Logo in several ways, especially in the debug¬ 
ging and procedure-management tools. 

The Power of DR Logo 

Before showing what Logo procedures look hke, we 
will list a few of the characteristics of DR Logo. To pro¬ 
vide maximum power to the user, we designed the first 


implementation of DR Logo for the 16-bit IBM Personal 
Computer, The use of a 16-bit processor greatly increased 
the amount of workspace available to the user and also 
yielded a modest speed improvement over 8-bit versions 
of the language, A DR Logo user with 192K bytes of 
RAM (random-access read/write memory) has about 
10,000 nodes available for use, (See the text box above,) 
For comparison, an Apple II user running Apple Logo has 
only about 2800 free nodes to work with. It goes without 
saying that sophisticated applications require com¬ 
parably more workspace than simple ones, and it was im¬ 
portant to its designers that DR Logo be able to handle 
sophisticated applications. 

In addition to list processing and turtle graphics 
primitives, DR Logo can work with integers (30 bits long 
plus a sign) and both single-predsion and double- 
precision floating-point numbers. A full set of 
transcendental functions (log, square root, etc,) allows 
this language to be used for scientific programs as well, 

DR Logo is a superset of Apple Logo and more than 
just a language, A complete programming environment, 
it includes its own operating system, program editor. 
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COMPUTERS 


Apple il-E STARTER SYSTEM . St71S<. 

Cliameieon, Colymbla, Compac- ___ Our staff knows! I 

Franklitii ACE 1DQO wrtb color ... . ... . S985« 

Franidjn ACE 12C0 - 1 driven SO oolumn. 2-60, soffware. ., SI735 

BM PC . . ... . . Complete systems start at $2^ 

Kaypra II w/Soflware . £159So 

Kayprtj It+^400K drives . S1075 

NEC APC H02 “ flrfleri/2 drives . ,.. . .. S3050o 

WEC APC H03 - oofor/2 drives . S37S0^? 

Osborne Double Density .. . S1735o 

Slimime S-100; Z-SO, CP/M, 64K, 2 MByte drives . Under £2000 
Syscom II - Apple It Plus Emi^lator-ncta #@1 kit _ £505o 


PRtNTERS 


Epson MX-SOR Type IIU STILL AVAtUBLE ... S505 

Epson MX-tOO - w/Graphtrax . . .... S6fl3 

Epson FX-30- lOOcpS, friction, sprocket . S565 

Protlier HB-1A 17cps daisywheel, enhanced _ $ 715^0 

F-f0 Siarwrlter - 40cp$. OiabkJ codes . . S119i5o- 

Graphic Printer - SOcps, 5x7 matris, sprocket .. Sl99o 

Manne&mann-Tally 160L - uses Dal^ software . *775-^ 

NEC3550 . .. $1895 

NEC 7730 . $2145 

Okidaia - uses standard spool type ribbons 

u82A- sorial/parailel/frlctlon/sprockel. .. $405^3^ 

U94AP- ZOQcps, 132 column, paralleJ . . $955 

u92- leocps, 00 column, parallel . 485^ 

u83 - 160cps, wide . $895o 

Prowritflr {C. Itoh 851OA) - 120cps. proppnional .... S372^ 

Prowriter II (C. Itoh 1550A) - wide carriage . ... £665o 

Gemini 10-80 column. lOOcps ...._ S32S^> 

Gemini 15-15^ wide .. S455o 

Toshiba #1330 - top of the line dot matrix ,.. , £1535^> 


VIDEO MOHfTORS 


Amdek30OG . $142^ 

Amdek300A . $165 

AmdekSlOG ■ for IBM monochrome adaptor . . . $175 

Amdek 310A - amber tor IBM . .. $185 

Amdek Color I' 13" color corntwalte ... $294 o 

BMC 12" Green - not fancy, but It worlts . $84 

BMC 13" Cotor - composite ... $294o 

BMC 13" RGB with card for Apple II + . . $385 

Pynax 12" Gmen (GM-120) - BEST BUY ... $128 

Oynax 12" Amber tAM-121) - 870 line resolutfon! _ $145 

IBM MONOCHROME green .. $345 

Prlrweioo Graphite HX-12 RGB for PC . $4650 

Taxan VISION-111 - hl-ras for IBM & IkE .............. $533o 


FOR APPLE & FRANKLIN 


Advanced Logic Systems - high perfcrmancedow price 

CP/M Card - 2/64K, CP/M 3.0 . 

Z-Cardll-Nst $169 .... $135 

Smarterm II - list $179 ____ $145 

dBase 11 (requires CP/M). . ..... S419o 

D*vong 10 MByte hard disk - BEST BUY . Sie95o 

Davoi>g leMBytetape backup. .. $1465* 

Dumplino GX - like Grappler +. . .. $105o 

Dumpling 16K - graphics and buffer, expandable . 

Grappler + . $1250 

Hayes Micromodem II . $275 

Haiycs Micromodem 11 wtih Terminal Program . £295 

Magic Wtndow/Word/Calc software pkg . $235 

Microsoft IIUmPLAN. , . .. . $192* 

Rana Elite One - YES, it works ... $265^> 

Rana Elite One Plus - with controller . .$355o 

Rana Elite Two - double storage ... S435o 

Rana Elite Three - quad storage .... $S5So 

Serial Interface . $105 

SSM Modemcard w/SOURCE . $285 

SuperCalc .. $155 

vaSTA QUARTET (2 drives, toln, B40K, controller) ... $B15 

Vista V-12f}0, 5 MB removable cartridge system . $1225 

Wordstar ... $185 


MODEMS 


Hayes Smartmodem 300, ..... $215 

Hayes Smarlmodem 1200 - oulsells the rest . $515-^ 

Novation KAT .... .$110» 

Novation 103/212 SMART (direct connect) . $385* 

Novation 103 SMART (direct connect) . .179* 

RIXON R212A - 300/1200 SMART .. $363* 


64KRAMSETS 

9 CHIPS, FOR IBM 

$50 

PROmUTER 

#851(MPRINTHR 

$372 

PC 

MK/320K DRIVE 

$1975 

XT 

$4750 

Some lead. Some don*t. 
Some turk in the shadows 
of**CALL'*and **we*n beat 
any price.**Being leoders, 
we*ve expanded our 
custom order Aandfing, 
trained more technicians, 
and doubled and tripled 
inventory levels on 
popular items. 
Comparisons are 
welcome. 

TELEWOeO TERUINALS 


TV-910 Plus . £595 

TV-910 . $565 

TV-025 .......... $725 

TV^SO .. ..$915 

TV-970 . $1095 


Verity prfcot by phonor Add 2^% for Vtam or Meslsrcanf. 
Add on CRflfornts ordtra. Ordort prepaid with 
check, catMert check, money order or wire tnnater ere 
ahippad prepaid within the Continentet U.S. COCe 
require tO% non-retundebie depoaU {re-atocking fee). 

IRONSIDES 

COMPUTER 
CORP 


Customer Service- 
Product Selection Advice 
(213) 344-3563 
ORt^RS (800) 526-9537 
18905 Sherman Way 
Reseda, CA 91355 

Visit our new, eniarged showroom* 



NEC APC 


Advanced Personal Computer 

Wa have the lowasl price because we sell M most, Or do we sell 
Ihe most because we have the lowest price? 


FOR IBM PC 


AST 1/0 + 11 Serial, Gama. Clock . . $H8» 

AST CdmbnPlus with 64K, serial, parallel, clock. .. $257o 

AST MegaPlus£4K, serial, parallal, clock . $292^ 

AST MegaPak 256K for MegaPlus. . . $245^ 

Davong IDMByte Hard Disk . Sl735o 

DaTOngieMBYTETAPEIPCorXTJ . $1630* 

dBase II-for PC-OOS . . . . . $428 

Lotus 1-2-3 . $335 

Ksytronlcs keyboard ..... . $195^^ 

RAM SETS (64K with parHy) - EXPANDS ALL ISM . S50o 

RIXON PC212A MODEM ... . . ..... .$375o 

Tendon TMIOO-Z . $245o 

TendonTMIOEM-witti DOS-FIX ..... _ .$335 

TEAC 320K Half-Height .*, . . $285 


FOR ATARI 


Printer Cable.. .. $35 

Rana Elite lOOD - singie/doubie density floppy .. $3B5« 

Serial Gable . $35 


S-100 THINUNE COMPUTER SYSTEM 


‘ Sterrt Data Master (Z-80 4MKz, 64K, 2 Serial, Parallel, CP/M) 

* 2 Thinline 8" drives, 2MByte + 6 slot mainframe. 12"x 19" x 10^ 
high 

«Add any standard video terminal and printer 


COMPUTER . . . ..$1955 

Mslnlrame only . . ... S450 


_ SIERRA DATA SCIENCES _ 

2*80 4MHz Master (64K/2 seriaE/floppy controller/hard disk port - 


SBG-100 . $655 

2-80 4MHz Slave (2 serlal/Z pBrallel/64K/EPR0M programmer) - 

SBC-KMS . $565 

CP/M for Master with BIOS - CPM/fllOS . $150 

Turbc-Dos lor Master with Staves * TURBO-DOS .. $645 


FOR COMMODORf 64 


DATA 20 VideoPakBQ - 80 coEumn display . . . $165 

VIdeoPak - CP/M and BO column .... $275 

Serial to Pamltel Printer Cable ..,... .. £75 


CORONA DATA SrSTEMS 


Systems Include half-height 32QK drives, 12BK RAM expandable 
to 512K on-board, 840x325 graphics, green monitor wflb 

IE XI3 matrix characters, serial port, pamllej port, DOS, Basic, 

and spreadsheet software. 

I PC*11 drive - list £2585 .. 

. $2095 

PC-22drivM-|ist$2995 .. 

. $2375 

PC-HD 10MByte hard disk - list $4495 ,.,. 

.,. .. £3495 

PPC-1 Pdrtable.'1 drive list 32385 - 

. ,,..,,.,$1950 

PPC-2 Pdrtable/2 drives - list £2795 . 

. .,....,$2250 


WABASH DISKETTES 


Single Side Single Density ... 5 boxes at $17.50/box 

Single Side Ooubie Density . 5 boxes at S 21 /b 0 x 

Double Side Double Density .. 5 boxes at $32/box 


Chameleon ‘The Compattete Oomputer" 


LOCAL SALES ONLY 
S1S95 


FOR OSBORNE 


Corvus 6M& hard disk ...., $1975 

OSilOS 1 - double danstty mod .. $175 

OSMOS 2 - 37DK drives - compatible with software .$855 

OSMDS 3-758K drives . $999 

OSMOS 4 - Disk Formit/Convert - read/write 20 formats , , £215 

QdMOS S - 00 Column - select 52/B0 display ... $235 

OSMOS 6 - Drive Diagnostics .. . .... S2i 
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debugger, and a set of workspace-management tools 
designed to speed the successful implementation of even 
the most convoluted artificial-intelligence program. 

The graphics system is designed to use either the color 
monitor alone or to use the color monitor for turtle 
graphics or mixed text/graphics applications and the 
monochrome monitor for procedure editing, debugging, 
and pure text programs. The color display uses the 320- 
by 200-pixel medium-resolution mode and supports 16 
background colors (eight colors that are either bright or 
dim). It also supports two foreground color sets of four 
colors each. 

A Brief Glimpse at Logo Procedures 

Before describing the editor and workspace- 
management tools, we will examine what a Logo pro¬ 
cedure looks like by illustrating the creation and 
manipulation of a list. A list in Logo is a collection of 
words, numbers, or lists that are enclosed in square 
brackets. Each item in the list is separated by a space. For 
example, [cow horsa sheep snake] is a list; so is [1 1 2 
3 5 8], The first list consists of the words cow, horse, 
sheep, and snake; the second list consists of the first six 
numbers of the Fibonacci series. A more complex list 
would be [car [dump truck] airplane [railroad engine]], 
in which two of the elements are words (car and airpfane) 
and two elements are lists of two words each ([dump 
truck] and [railroad engine]). Also, a list can have one 


word in it ([yellow]) or even be empty (II}. 

In common with other computer languages, Logo 
allows values to be assigned to names. For example, you 
can assign a list to a name with the make command, e.g.: 

make "friends [Pam Roy Pat George] 

The quotation mark is used by Logo to indicate that 
friends is a word, a variable name in this case, and not a 
command. If we tell Logo to 

print :friends 

we will see 

Pam Roy Pat George 

on the screen. The colon in front of friends lets Logo 
know that we want to see what is bound to the variable 
rather than the variable name itself. If we had entered 

print "friends 

we would have seen 

friends 

on the screen instead. 



Serial 


Printers! Plotters! Punches! Robots! 

Convert What You Have 
To What You Want! 


★ RS232 Serial 
it 3 Baud Rates 

★ Latched Outputs 


★ Centronics Parallel 

★ Handshake Signals 

★ Compact 3V4 x 4% x 172 


CALL (805) 487-1665 or 487-1666 For FAST Delivery 


No longer will your peripheral choices be limited 
by the type of port you have available! Our new 
High Performance 700 Series Converters provide 
the missing link. Based on the latest in CMOS 
technology, these units feature full baud rate 
selection to 19.2K, with handshake signals to 
maximize transfer efficiency. Detailed documen¬ 
tation allows simplified installation. Order the 
Model 770 (Ser/Parl or Model 775 (Par/Ser) 
Today! 

Buffer Products 
Coming Soon! 




Sp9CfBftf9S 


1501-B Pine Street 
Post Office Box 2233 
Oxnard, California 93030 


only *89.®^ 


Connector Option $ 10.00 
CA Residents 6% tax 
UPS Shipping S3.00 
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Hayes Smartmodem, Serial 
Card, Dow Jones Analyzer 
— or — Micromodem & 


Dow Jones Analyser 

ReO 779 .NOWS619 

ASHTONTATE 
D Base II.S450 

ASPEN SOFTWARE 

Grammatik 60 

Proofreader 42 

CDEX 

'VIsicalc Training . . . . S 45 

CHARLES MANN 

Basic Teacher.S 30 

Teacher Plus 32 

Medicalll. 879 

Class Scheduling . . . 299 

CONTINENTAL SOFTWARE 

Home Accountani ... $ 65 

DOW JONES 

Market Analyzer . . . . S 279 

Market Manager .... 240 

Microscope. 569 

HOWARD SOFTWARE 

Real Estate Analyzer. . S 145 

KRELLCO. Logo.S 75 

Abel son Book. 15 

Um SYSTEMS 
Datafax $Cari 

Datalink. 79 

MICROPRO 

Word star I Reg CP^M) . SCall 
Mailmerge ........ 149 

Infoatar. .. 275 

Word Pak fSpecial) ... 299 

MICROSOFT 

CoPd^.S 550 

Fortran^flO 155 

Time Manager. ..... 125 

TASC Compiler ..... 135 

A L-0,S ......... 99 

Mumplan{DOS]. . . . . 215 

OMEGA 

Locksmith. $ 79 

Inspector 47 

Watson.......... 44 

PEACHTREE (CP/M) 

Peachpak 40 GiL + A/R 
+ A/P(Speclal) . . . S359 
Series 40 

G/L,A/R.A/Pea. . . . 225 
Inventory......... 225 


Series 9 

Peechcaic ........ 279 

Telecommunications . 279 

PENGUIN SOFTWARE 

Complete Graphics , .S 57 
Graphics Magician ... 4S 

SYSTEMS PLUS (280 regj 
Landlord .. 375 

TERRAPIN Logo , , . . $135 
VISICORP 

Vielcalc 105 

Visischeduie. 225 

MISC. 

iSM Malhemagic . . . , S SO 

ISA Spell guard. 199 

UKEdit6602 . . . . . . 82 

On Line Sc reen Wri ler 11 95 

PFS: Filing. Report 
or Graph, 112 


CP/M 


ASHTONTATE 

■CLBasell.S450 

SOFTWAREBANC 

D^Baee User's Guide 
w( D-Base Pure hase. S 15 
wio D- Base Pure hase. 20 

COM PU VIEW 

V Edit SOBO Z80, IBM PCS 130 

V EditCP/M86. MSDOS 160 


DIGITAL RESEARCH 

Pascal Mt+W/SP . . .S3B9 

MAC.. . 65 

510(6060 Debugger) . . 66 

2SID (280 Debugger). . 90 

CP/M 2 2. 140 

C Baslc2 ......... 125 

PUI^eO. 425 

FOX AND GELLER 

QuIckScreen.S125 

Quick Code. 222 

[TUlil. 89 

MARK OF UNICORN 

'Final Word.*239 

MICROPRO 

'WordStar.. *Cati 

'MallMerge........ 149 

*Spe1lStar... 149 

‘InfoStar .. 275 

Wordstar/Mai Imerge. . 340 
3.Pack(WS/MM/SS) , . 399 
MtCROSOFT 

Basic60 . ..S275 

Basic Compiler ..... 288 

Fortran 60 . .. 330 

CoboieO .. 550 


Macro 80 , . 150 

MuMath/MuSimp, . . , 199 
MuUiplan. . 199 

OASIS 

‘The Word Plus.1120 

■ Punctuation and Style . 99 

PEACHTREE 

'Peachpak 4 (G/L, A/R, 

AP) (Special).1359 

General Ledger Series 4 399 
Accounts Receivable 

Series 4. 399 

Accounts Payable 

Series 4. 399 

Inventory Series 4 . . . 399 

CPAClient Write up , , 799 
Seri es 0 M odu I es eac h 425 
Peachtext ........ 350 

PfCKLESa TROUT CP/M I 170 

PRO/TEM SOFTWARE 
‘Footnote 105 

REVASCO 

ZBO Disassembler . . . i 85 

SORCIM 

Su percale .S 223 

TransSe 115 

Act .. 155 


STAR COMPUTER SYSTEM 
GiL. WR. A/P or Pay . . 5350 
Legai Time. Billing . , . S45 
Property Management. 645 


SUPERSOFT 

Diagnostic It..£ 99 

Disk Doctor ....... 64 

Fortran 4 , , . .. 325 

Basic-8066 . .. 223 

Lisp.. 120 

Z8000 Assembler.... 400 
C Cross Assembler .. 400 
'Scratchpad. 219 


IBM PC 


set CP/M tistifrg far 
products wH/t a AH pro- 
grams wftii a ‘ wttl run on 
PCDOS. 

Peachpak 4 (GL-AR AP) S 359 


Peachtoxt 5000 , , . , , 350 
Graphic Software 
"Ghartmanir' .... 345 
* M uHj plan (Microsol t) 189 
lUS EasiWriter II ... . 199 

lUS EasiSpeller. 129 

lUS Accounting Module 399 
Alpha DataBase 
Manager II ...... 170 

Alpha Mailing Uet 85 

Woolf Move It . * , 125 


Sorcim Speitguard , . , 247 
LI fetree Vo Iks writer . . 145 

Ecosoft Microstat . , . 257 
Northwest Statpak ... 397 
Organic Software 

Milestone 269 

Databook II , .. 269 

'Microstuf Crosstalk . . 139 
Copy it Pius 34 

«tntostar. 275 


Landlord I prop mg mt) * 375 



BOARDS 


APPLE/FRANKLIN 

Co Processors 88 card . $ 795 
Softcard (Z0O CP/M) . . 243 
VideK80Col Board . . 247 
Microsoft Premmm Pak 599 
Viden Enhancer! . . , . 149 

K5lO Enhancer ..... 1l5 

ALS Smarterm. 379 

ALSZcard. 225 

Versacard. 160 

Bit 3 Dual Comm.pius . 209 
16K RAM WIZARD ... 79 

Microsoft 16 K RAM . . 89 

Echo II Speech 

Synthesizer. 159 

East Side Software 
Wild Card.. . 110 

IBM PC 
BYAD DS-t 

(64K. Z80. CP/M) ... I 599 
Dalsmac 64K ...... 399 

ZedeK Baby Blue .... 495 

Quadram Quad Board . 350 
Quadram 120K Ram . . 425 
AST Combo + 64K w/serial 
& parallel port .... 350 

* HercuLes Graphics 

Board. 515 

Orchid Monochrome 
Grahic Adptr ..... 432 
OuCeS Big Blue .... 499 
Vista Max I card 64 K . . 325 

MISCELLANEOUS 

Percom Doubler II ... 5167 
Symtec Light Pen 

(IBM PC). 140 

Symtec LIghI Pen 

(APli/HIJ. 200 

MiCrOfazer 0K, Printer 

Bufler. 135 

Maynard Floppy Drive 
Controller w/Par. Part 
(IBMPC) .. 229 

Prometheus (64K upgrade) 
Apple Surance .... 120 
64K Upgrade ,« . , . 75 


COMPUTERS 
FrankUn/Teta k/deo 
Nac/Xeron — Cat! for 
Price information 

MONITORS A TERMINALS 


PGS RGB Color.... *Call 
AmdekVideo300. .. . 160 

Amdek RGB Color . . . 699 


NEC 12" Hires Green 159 
Sanyo 12" Hrres Green 199 
USI HI RLS 12" Amber. 1S9 
Zenith ZVM 12 Green . 115 


Quadchrome ...... £Ca1l 

MODEMS 

Novation Apple Cal II . 1269 
Novation 212 Aulo Cat 585 
Hayes Smartmodem . . 225 
Hayes Smart Modem 

1200 . 520 

Micromodem 1| , . . . . 319 

Hayes Chronograph . . 169 

US Robotics: 

* Auto Olit (Full 
Aulo300/1200) .... 439 
Auto-Line (Auto 

Answer300/1DQ01 . . 399 

PRINTERS 

C Itoh Starwnter .... 1450 
C. Itoh Prownler .... 465 
Genertc Prownler . . . 425 

NEC 3330 ... . 1650 

NEC 3550 .scan 

NEC6123A . 489 

Okidata M>croline 62A . 460 
OHidala Microline 83A . 685 
Prism 80 (w/4 options) 
color.......... 1399 

Prism 132 (w/4 options) 1547 
Smith-CoronaTP-1 . . . 625 

DISK DRIVES 
Rana Elite I (AP 11} 

(Special)__ . . .6299 

Rana Elite II. 420 

Rena Elite III. 550 

Rana Control ler (AP II). 90 
MlcroSciA35(APII) . . 399 
GDC 1800 . 270 



SirTeCh, InfoCom, Broder- 
bund. Hayden, etc. 


. . . anti many more! 
^ Monthly Specidis. 


ORDER TOLL FREE - Outside Wl - 1-800-826-1589 



• Wisconsin residents — add 5% for sales tax. 

> Add $3.50 for shipping per software and small iterns. 

Call regarding others. 

• Foreign — add 15% handling & shipping for small items & software. 

• Prices subject to change without notice. 

• All Items subject to availability. 

205 Scott St. * P.O. Box 1961 • Wausau, Wl 54401 
IntT. Telex-- 260161 ORYX SYS WAU 


Weweloemar • Visa, Maatercharge — (Add 4%) 

■ Checks (Allow T2 weeks for clearing) 

* COD (Add *2.0D per shipment — cashiers check required) 
Working H dura: Mon. Th. 8:30 5:30 - Frl. 8:30-6:30 • Sat. 10:00-2:00 
For technical Information & in Wisconsin: 715^846'2322 
Store prices differ from mall order. 


Oryx lyitgini inc. 
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Logo^ Turtles^ and Kids 


Anyone who has watched the personal computer industry 
for the past few years has probably seen the evolution of cer¬ 
tain myths regarding computer languages. Many devotees of 
BASIC, for example, claim that it is the optimal choice for 
the home user because of its nearly universal adoption as the 
default language for personal computers. The fact that 
BASIC was the only high-level language that was readily 
available in compact form in the late 1970$ is not cortsidered 
to be relevant by many users. Fortunatelyr the recent 
availability of other languages on personal computers (Logo, 
Pascal, FORTH, and PILOT, to name but a few) has afford" 
ed programmers other choices. But some of these languages 
have myths of their own. 

In the case of Logo, the common myth is that it is a turtle 
graphics language designed to be used exclusively by 
children. As evidence in support of this myth, one is pointed 
to Seymour Paperts book Mindslonns. is true that Paperi 
devotes the bulk of his book to the use of turtle graphics as a 
powerful programming and discovery tool for children, and 
that he stresses the accessibility of Logo to the young and in¬ 
experienced. 

The problem with the Logo myth is that it suggests that 


Logo is exclusively for children's use. As with many myths, 
the reality of the is quite different. First, it is true 

that Logo supports turtle graphics. In this regard it is similar 
to some versions of Pascal, PILOT, and FORTH. Note also 
that, while turtle graphics is accessible to children, it also has 
applications of value to advanced programmers as well 
Anyone who doubts this would benefit from reading Turtle 
Geometry foy Abelson and diSessa or Discovering Apple 
Logo by Thornburg. 

The point is that Logo is no more a "kid's*' language than U 
English. Yes, English is the language of "Mary Had a Little 
Lamb, but it is also the language of Moby Dick and Shake¬ 
speare's sonnets. 

At its base, Logo is a symbol-manipulation language in the 
finest sense of the word. Rooted in the artificial-intelUgence 
language LISP, Logo allows the user to extend its 
vocabulary, to use recursion, and to manipulate various 
types of data in ways that are nearly impossible with 
languages like BASIC. 

It would be a shame if the myth of Logo kept serious pro¬ 
grammers from exploring a language whose foundation goes 
to the heart of computer science itself. 


You can take lists apart in Logo with commands such 
as first, butfirst, last, and butlast. For example, if we 
enter 

print first :friends 
the screen will show 

Pam 

The command 

print butfirst :friends 

prints 

Roy Pat George 

Now that we know a little about lists, let's explore Logo's 
extensibility by creating a new command in the language. 
Suppose you did a lot of work with lists and you found 
that you would like to rotate a list by moving its first ele¬ 
ment to the rear end and pushing everything else up 
front. We can create a word {e.g., rotate) to do this for 
us. If we had such a procedure, we could make a rotated 
version of friends by entering 

make "neworder rotate :fri6nds 

Because Logo doesn't have a primitive called rotate, we 
can create a procedure with this name that looks like the 
following: 


to rotate :list 

output sentence butfirst :list first Mist 
end 

This procedure accepts a list (denoted by the local 
variable name Mist) and makes a new list starting with all 
but the first word and then appending the first word to 
the end of the list. The sentence primitive (or native in¬ 
struction) is used to assemble a list from two parts. The 
output command passes the new list back out of the pro¬ 
cedure to any procedure that used rotate, or to the com¬ 
mand leveL 

Once defined, Logo procedures are treated just as if 
they were part of the language's native vocabulary. For 
example, if you were to enter 

print rotate :friends 

the list 

Roy Pat George Pam 

would appear on the screen, 

Logo's ability to manipulate lists by taking them apart, 
adding to them, exaimning their contents, and altering 
their order is central to the use of Logo in the creation of 
knowledge-based programs. For an excellent introduc¬ 
tion to the use of lists in the creation of a knowledge 
"tree" that "sprouts" new nodes as the program gets 
"smarter," you should read Harold Abelson's discussion 
of the program animals in his book Apple Logo, 

In addition to the ability to perform list processing and 
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arithmetic, DR Logo also supports an excellent turtle 
graphics environment. While much has been written 
about turtle graphics, especially on its use with children 
(see the text box on page 214), it is important to understand 
that turtle graphics is of tremendous value to expert pro¬ 
grammers as well. The power of this graphics environ¬ 
ment comes through its description of the shape of an ob¬ 
ject as a series of incremental steps that create it. Once a 
procedure describing an object has been written, the ob¬ 
ject can be displayed at any screen location, orientation, 
and size without having to tamper with the basic descrip¬ 
tion. For example, the procedure 



Photo 1: An example of turtle graphics with DR Logo. 



Photo 2: Multiple text windows in the debugging mode, with 
the trace function turned on. The upper left window is the Logo 
interpreter where you enter Logo commands. The dehug win¬ 
dow in the upper right displays information ow the current pro¬ 
gram that is running. Output from the program and input that it 
requests are handled by the program window at the bottom. 
The trace function follows the program as it runs, showing the 
level at which a procedure is called, the name of the procedure, 
and the values of variables as they are defined. The island pro¬ 
cedure being traced has fi^o inputs: a list and a number. This 
shows up as level I m the debug window. The gosper sub¬ 
procedure is called and begins to execute at level 2 with its 
variables, size and limit. The gosper subprocedure is recurswe 
and calb a copy of itself that begins executing at level 3, 


to square :size 

repeat 4 [forward :size right 90] 

end 

can be used to create a square at any screen position, 
angular orientation, or size. To draw a square at a given 
place, you first instruct the turtle (a cursor that has both 
position and orientation) to move to a specific x-y coor¬ 
dinate and heading (angle). Next you type square 50, for 
instance, to create a square with sides 50 units long. This 
property of turtle graphics procedures, coupled with 
Logo's capacity to run recursive programs, has allowed 
the easy exploration of geometrical shapes and their 
properties. See photo 1 for an example of turtle graphics. 

Programming Tools 

DR Logo provides many tools to assist the program¬ 
mer. While smaller Logo systems can adequately survive 
with a rudimentary procedure editor, larger Logo en¬ 
vironments benefit from some of the extra tools that 
make program analysis and debugging less tedious. DR 
Logo's procedure editor allows the use of both uppercase 
and lowercase letters for programs and data. Two 
primitives, uppercase and lowercase, allow the conver¬ 
sion of a word from one case to the other. Also, pro¬ 
cedure listings can be indented to make decision branches 
and nesting easier to see. While not essential to the crea¬ 
tion of good programs, such formatted listings are easier 
to read. 

While Logo's syntax generally makes procedures easy 
to read, it is valuable to have comments appended to cer¬ 
tain program lines. This ability is provided in DR Logo, 
along with the ability to strip these comments from pro¬ 
cedures with the noformat primitive if more workspace is 
needed. If the name or syntax of a Logo primitive or 
editing command is forgotten, online help is available. 

Once procedures are created, DR Logo has several 
primitives that help show how procedures interact with 
each other. This is especially important for those Logo 
enthusiasts who experiment with several coexisting ver¬ 
sions of procedures before settling on the final choices. 
Most versions of Logo will print the names of resident 
procedures on receiving the pots command (print out 
titles). If, in DR Logo, you enter pot I, the workspace will 
be examined for all top-level procedures (those not called 
by other procedures) and their names will be displayed 
on the screen. If you enter pocall followed by the name of 
a procedure, DR Logo will examine the calling structure 
of the named procedure and print the names of the pro¬ 
cedures used by the one mentioned, as well as the names 
of the procedures used by these secondary procedures, 
and so on until the calling sequence is complete. This 
gives a great deal of information on the internal organiza¬ 
tion of the Logo workspace. If, on the other hand, you 
enter poref followed by a procedure name, all the pro¬ 
cedures that reference this name will be found and 
displayed. 

Many Logo programmers create procedures in a 
haphazard sequence. Because a listing of multiple pro- 
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cedures follows the sequence in which they were entered, 
large listings can be hard to assimilate. By using the DR 
Logo follow command, procedures can be resequenced in 
any order, thus allowing large listings to be more easily 
scanned. 

Once you are ready to try a Logo program, DR Logo 
provides additional tools to assist in debugging. One of 
these tools allows the text screen to be split into windows 
corresponding to the command level, a user I/O (in¬ 
put/output) port, and the debugger (see photo 2), The 
trace command traces the procedure and displays what is 
happening and at what level the procedure is relative to 
the top (command) level. Because a single recursive pro¬ 
cedure (that calls a copy of itself) may oscillate through 
many levels, knowing the level at which an error occurs 
is helpful when fixing the fault. The command watch 
allows single-step execution of a procedure with the abili¬ 
ty to change values and see the effect of each statement. 
See photo 3 for an example of the watch function. 

The use of multiple text windows in debugging is only 
one application for this powerful tool. The development 
of good window-management tools can, by itself, in¬ 
crease the simplicity, flexibility, and power of this pro¬ 
gramming environment. 

Applying DR Logo in Education 

Perhaps because of its historic use as a discovery tool 
for children (and because of the typically small 
workspace found with most implementations), Logo is 
not generally perceived as an applications language. It is 
anticipated that DR Logo will prove to be an exception in 
this regard. 

The educational applications for Logo have typically 
focused on the use of turtle graphics. The beauty of turtle 
graphics is that children simultaneously acquire skills in 
programming, geometry, and art. Many children who 
are "'turned off"' by math have discovered it to be an ex¬ 
citing field through their exploration with turtle graphics. 
Furthermore, it has been found that once a child uses 
Logo to discover new ways of thinking about mathemat¬ 
ics, this new way of thinking continues to produce 
beneficial results—even if the child is no longer exposed 
to Logo, 

In the physical sciences, Logo can be used to construct 
microworlds in which bodies obey different natural laws, 
such as gravitation. By exploring these artificial 
microworlds; children can develop better intuitions 
about the properties of their own comer of the universe. 
(See 'Designing Computer-Based Microworlds'" by R. W. 
Lawler on page 138 of the August 1982 BYTE devoted to 
Logo.) 

Given Logo's powerful list-processing capability, one 
would expect it to be of value in the language arts as well. 
To pick one simple example, suppose a child created 
several lists called nouns, verbs, adjectives, articles, 
etc., and assigned appropriate words to each list. The 
word order in each list can be randomized with the shuf¬ 
fle command, and a random sentence can be constructed 
by assembling words from each list in a syntactically 
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Photo 3: The watch function lets you interact with a program 
line by line as opposed to the trace function that runs con- 
tinuously. The animal procedure is being run while the watch 
function is on. (The question mark on the first line is the Logo 
prompt.) The name of the current procedure being called is 
given at the beginning of each line. This is followed by a line 
from the procedure that is about to be executed. You can hit the 
return key to execute that line or you can type in a Logo com¬ 
mand to display values that the procedure is using. Program in¬ 
put and output occur separately d« their own lines. 


valid order. Legitimate nonsense sentences can be 
automatically generated in this fashion (e,g,, No yellow 
toad smells tall people.) while bringing the child to look 
at and solve the structure of English. 

The educational value of this program can be seen on 
several levels. First, if the child creates the lists of words, 
a misplaced word will show up as a misplaced part of 
speech. Having a verb appear when a noun is expected 
results in an obviously invalid sentence structure. The 
result is a self-reinforcing mechanism for learning the 
parts of speech. Second, the student can learn to identify 
valid sentence forms without sample words (sort of the 
reversal of the traditional parsing process). This helps to 
cement sentence structure concepts as well. Finally, the 
student learns some of the challenges awaiting those who 
want to create natural-language interfaces between peo¬ 
ple and computers, 

DR Logo in Business 

While Logo is not usually thought of as a language for 
business applications, DR Logo has several characteris¬ 
tics that may change this perception. The creation of an 
interactive illustration generator using an inexpensive 
graphics tablet is quite easy in DR Logo, Photo 4 shows a 
possible display of business graphics, and listing 1 is the 
program that produced it. 

In addition to business graphics, the list-processing 
capability of DR Logo makes it suitable for database 
management. In fact, one might envision incorporating 
some of the results of research in natural-language 
understanding to generate a query system that responds 
to questions such as: "If we increase our salaries by 10 
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Photo 4i An example of business graphics possible with DR 
Logo. The program that produces this picture is in listing 1. 


percent this year and increase our sales by 20 percent next 
month, what will our profit be in the fourth quarter?'' 

There is no question that many business applications 
will be found for DR Logo, but it is premature to set 
limits on the scope of these applications. 

DR Logo in Artificial Intelligence 
There has been much talk lately about knowledge^ 
based or "expert" systems. The noble efforts of personal 
computer software experts notwithstanding, sophisticat¬ 
ed microcomputer programs that can adapt to various 
queries are few and far between. The major reason for 
this is the inadequacy of most computer languages for 
dealing with the types of data and operations natural to 
adaptive systems. Because of DR Logo's close connection 
with LISP, we expect to see artificial-intelligence tech¬ 
niques appearing in personal computer software rather 
than being limited to university and large industrial 
research centers as they have in the past. 

This movement is valuable for several reasons. First, it 
will help to demystify artificial-intelligence research. Sec¬ 
ond, it win result in the application of advances in ar¬ 
tificial intelligence to the development of practical pro¬ 
grams, To pick one example, suppose you had a com¬ 
puter program {called car repair) that allowed the follow¬ 
ing dialogue: 

User; I hear noises when I steer the car. 

Computer: Do you think the problem is in your 

steering mechanism? 

User: Yes, 1 think so. 

Computer: Do you have power steering? 

User; Yes. 

Computer: Is the noise loudest when you turn the 

steering wheel? 


User; Yes, but I hear it when the car is idling too. 

Computer: You should check the level of your 
steering fluid before proceeding. Do you know 
how to do that? 

User: Yes. 

Computer: Fine. Check the fluid level. If it is low, 
fill the reservoir and see if the problem is fixed, 
otherwise we will continue to explore other 
causes. 

Programs that allow this type of interaction can be used 
for many diagnostic applications and might be far more 
valuable applications for home computers than 
checkbook balancers or recipe files. 

Domestic applications for artificial intelligence repre¬ 
sent a sleeping giant. The list-processing capability and 
large workspace of DR Logo will allow this giant to be 
awakened and will enable the creation of a whole new 
class of applications software, 

DR Logo is the first of a new family of languages that 
promises not only to change our programming style, but 
to alter the way we think about computing itself. M 
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.. . .$129 

Ail 3 + CBASIC-2 . 

.. . $199 

Enhanced Osborne. 

....$299 

PEACHTREE 


G/1, A/R,A/R PAX INV 


(each) . . 

. ... $399 

P8 Version.. 

Add 3234 

Peach calc. 

.... $249 

Other.. . . . . 

Less 10% 

STAR COMPUTER SYSTEMS 

G/L, A/R, A/p, Pay (each). .., 

.$349 

All 4.. 

, . .$1129 


Property I 

STRUCTURED SYSTEMS 


Legal or I 


^ Mgt. 


Business Packages [call] 

SORCIM 


$249 SuperCalc 


SUPERSOFT 

Ada. 

Diagnostic II. 

Disk Doctor. 

Forth (8080 or z80] 

Fortran. 

Ratfor.. 

C Compiler.. 

Star Edit. 

Scratch Pad .,.... 
StatsGraph, 

Analiza 11. 


.$157 


Disk Edit. $0 

Encode/Decode II. $8^ 

Optimizer. .$17 

Term II . ...$17 

Utilities I or II. $5 

SOFTWARE DIMENSIONS/ 
ACCOUNTING PLUS 

1 Module. . $39 

4 Modules.$149 

All 8. .$279 

UNICORN 

Mince or Scribbie (each).$14 

Both.$24 

The Final Word . ..$27 

WHITESMITHS 

'O' Compiler.$60 

Pascal (incr'C ). .$85 

PASCAL" 

Pascal/MT+ Pkg. .$42 

Compiler.. ..$31 

SPProg .. $17 

Pascal Z .$34 

Pascal/UCSD 4,0. .$67 

DATA BASE 

dBASE II. .Gall 4 

FMS-80..$79« 

FMS-81... 

Condor I & III . 

Superfile.... 

■ WORD PROCESSING 

Perfect Writer.... 

WordSearch.. 

SpellGuard.. 

Peachtext.. 

Spell Binder. 

Select.. 

The Word. 


$39i 
Ca 


$15 


$18 

$17 

$19 

,$28 

$34 

$49 

$6 


$145 


The Word Plus 


Palantier-1 (WP). 

JNICATI 


$38 


COMMUNICATIONS" 

Ascom.$14 

BSTAMorBSTMS.$14 


.$849 


$139 Crosstalk 
$89 Move-it 


$270 
.. $89 
...$89 
.$149 
.$319 
. $79 
.$225 
$189 
. $266 
$174 
$45 


OTHER GOODIES" 

Micro Plan . 

Plan 80 .... 

Target PtannerCalc ...... 

Target Financial Modeling 

Target Task.. 

Tiny "C"... 

Tiny 'C"Compiler 

MicroStat ..... 

Vedit. 

MiniModel . .. 

StatPak... 

Micro B+ . 

Strlng/80.., 


$41 

$49 


$7 

$29 


. $29 
. $8 


$22 

$2 

$1 


$4- 
.$2i 
, .$i 






















































































































































































































iThese remarkable savings represent only half the story of Discount 
ISoftware. The other half is our reputation for prompt, courteous, and inform- 
lative service. We are always available, always ready to help. 


3tring/80 (source).. 

SIS CP/M Utility..... . 

, . ..$279 
. . . .$199 

ynx *.. 

. . . .$199 

Supervyz . 

.$95 

\Ti Power (tutorial).. 

.$75 

'idathe Magic.. 

jIS Cobol.. 

.$95 

. . ..$765 

-orms 11 

3raph Magic ...**.***.*.*- 

.$79 

3asic.. . 

^io MBasic. CBasic. 

.$249 

. . S129 


APPLE II 

^SHTON-TATE 


PEACHTREE 

G/L, A/R, A/P, PAY, (eachj., . .$224 

Peach Pack P40.. $395 

ACCOUNTING PLUS 

G/L, AR. AP, JNV, (each)......... $385 

■ OTHER GOODIES" 

Super-Text II ...$127 


Data Factory . 
Mini Factory.. 
DB Master ... 
Versaform VS1 


.$269 

.$269 

.$184 

$350 


[See CP/M Ashton-Tate) 

3RODERBUND 

VL (with A/P). $444 

Payroll.%.... $355 

Info UNLIMITED 

Easy Writer (Prof).$155 

Easy Mailer (Prof). $134 

Datadex. $129 

1ICROSOFT 

3oftcard (2-80 CP/M).*. $239 

"ortran....$179 

;)oboi .. $499 

llasc. $139 

Premium Package. .... $549 

^AM Card .. $89 

IIICROPRO 
[See CP/M MicroPro) 

/ISICORP 

i/isicalc 3.3...* *.$189 


3esktop/Plan II 
/isiterm. 
i/isldex . 
/isitrend/Visiplot. 

i/lsifile.. 

/tsischedule. 


$219 

$90 

$219 

,$259 

$219 

,$259 


IBM PC, 16 BIT b; 
DI5PLAYWRITER 


WORD PROCESSING" 

Wordstar .. $289 

Spellstar. . $199 

Mailmerge ..$199 

Easywriter.... . $314 

Easyspeller . $159 

Select/Superspell. $535 

Write On. $116 

Spellguard .*. ,.$189 

Textwriterlll. ..$189 

Spellbinder .. $349 

Final Word ..$270 

"LANGUAGES & UTIUTIES" 

Crosstalk.... $174 

Move-it. .. $129 

BSTAM or BSTMS ..$149 

Pascal MT+ /S6, SPP . $679 

CBasic 86. $294 

Act 86. $157 

Trans 86.*....... ... $115 

XLT86. .. $135 

M Basic (MSDOS)...$329 

M 8 as i c Com p i le r (MS DOS).. $329 

Both.$629 

CBasic Compiler (MSDOS)*. . $495 

CoboK MSDOS)...$649 

Pascal (MSDOS) . ..$429 


Fortran (MSDOS) . . .. $429 

■C" (MSDOS). $429 

CP/M 86. $239 

"OTHER GOODIES" 

Lotus 1-2-3. $329 

SuperCalc .$269 

VisiCaic. $219 

Visiplot/trend_*. *__ ..... $259 

Visidex ..*_..$219 

Easyfiler. $359 

Mathemagic.$95 

dBase II.Call 4?? 

Condor Q & R, Others ..Call 

Statpak.*.. . $449 

Optimizer. $174 

Desktop Plan. $259 


FORMATS AVAILABLE. 


8"single density 

8"OSI 

Superbrain 

MicropoNs/Vector Graphic 

NorthStar Horizon 

NorthStar Advantage 

Osborne 

Heath/Zenith 

Cromemco 

Televideo 

Xerox 820 

Dynabyte 

Hewlett-Packard 125 

NEC 

Eagle 

Apple ll/lll 

Otrona 

TRS-80 Model I/ll/llI 

DEC VT*180 

Altos 

cp/M-ee 

IBM PC 

*^New formats added weekly. Call tor 
information. 


FREE\^TH PURCHASE: 


^Complete Software 
L Buyer’s Guide 
^($5.00 value) 

Filled with and 
L usable advice about 
scores and scores of 
software prqgrams from’' 
^accountii^and business 
systems to word processing 
and utilities. 


Kf Exclusive Service 
W-HotUne” 

I Our reputation for cour¬ 
teous and knowledgeable 
service has resulted in calls 
A from people who never 
Kl purchased our products. 
Now a separate “hotline" is 
available to customers only. 


Confidential 
Software ' 
BargainGrams 
Regular notices of insider’s 
bargains not available to 
the general public. 


ORDER TOLL-FREE 
VIA VISA OR 
MASTERCARD: 


BOFTWARE 


1 800 421-4003 

Calif: 1 800 252-4092 

6520 Selma Avenue. Los Angeles, CA 90028 


DISCOUNT SOFTWARE 

Outside Continental U.S.-add SIO plus Air 
Parcel Post Add $3,60 posta^ and handlirM 
per e^ch item. Califoniia residents add 6m 
sales tax. Allow 2 weeks on diecks. C.OJ>. $3.00 
extra. Prices sutyect to change without notice. 
All items subject to availability. ‘Mfic trade¬ 
mark. Blue L^bel S3.D0 additional per item. 
CP/M is a regjstened trademark of DIGITAL 
RESEARCH, INC. 
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Listing 1; A DR Logo husiness^gmphics program. See photo 4 for an example of the screen display. Note the indentation and embed¬ 
ded comments possible with DR Logo. 

to graphics 

; A sample business graphics program for bar graphs 
make "screen.height 198 
make "yfactor .25 
make '’zfactor .575 
make '*zdeg 22,5 
make **xmin —139 
make **xmax 139 
make "ymin -79 
make "ymax 119 
make "return char 13 
get.request 
end 

to get«request 

(local "reply "h.or.v "s.or.o "2,or,3) 
cleartext 

make "reply prompt [Horizontal or vertical bars (h or v)] "char 
if sreply - "h 

[make "h,or,v "h] 

[make "h,or.v "v] 
if jreply « :return 
[stop] 

make "reply prompt [Solid or open bars (s or o)] "char 
if !reply = "s 

[make "a.or.o "s] 

[make "s.or.o "o] 
if ;reply = :return 
[stop] 

make "reply prompt [2 or 3 dimensional (2 or 3)] "char 
if ;reply = 2 

[make "2,or,3 2] 

[make "2,or,3 3] 
if ;reply - ;return 
[stop] 

make :reply prompt [Values to be graphed] "list 
if "reply " [] 

[stop] 

bar.graph sh.or.v js.or.o :2.or.3 :reply 
get.request 
end 

to prompt :text t type 
local "reply 
(type ;text "t char 32) 
if stype ^ "char 

[make "reply readchar print ;reply output jreply] 

[output readlist] 

end 

to barograph sh.or.v ss.or.o s2.or.3 :values 
cleartext 

(local "max,value "min.value "origin "width "depth "axis "reply 
"graph,width "graph,height "proc "spacing) 
if emptyp svalues 
[stop] 

make "max,value 0 
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Listing 1 continued on page 224 
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Adding a printer to your computer makes 
sense. But deciding which printer to add can be 
ricky. Do you settle for a printer with limited 
unctions and an inexpensive price tag or buy a 
nore versatile printer that costs more than your 
;omputer? Neither choice makes sense. 

Here’s a refreshing option-the new, compact 4 
)TX-80 printer from Star Micronics. It’s the under T 
»200 printer that’s whisper-quiet, prints 60 cps ^ 
ind is ready to run with most popular personal JT" 
somputers. J 

The STX-80 has deluxe features you would 


expect in higher priced models. It prints a full 80 
columns of crisp, attractive characters with true 
descenders, foreign language characters and 
special symbols. It offers both finely detailed dot- 
addressable graphics and block graphics. 

And, of course, the STX-80 comes with Star 
Micronics’ 180 day warranty (90 days on the 
print element}. 

The STX-80 thermal printer from Star 
Micronics. It combines high performance with 
a very low price. So now, there is nothing in 
v- the way of owning a quality printer. 

\ * M 3 n ufact urer s su ggested retail price. 


THE POWER BEHIND THE PRINTED WORD. 

Computer Peripherals Division, 1120 Empire Central 
Suite 216, Dallas, TX 75247 (214) 631-8560 












Listing I continued; 

make "min.value 999999999 
if :h.or,v *= "h 

[make "origin list :xmin :ymax make "graph^height sacreen.width 
make "graph,width ;screen.height make "axis 90] 
if !h,or,v — "V 

[make "origin list ;xmln ;ymin make "graph.height :screen.height 
make "graph,width sscreen.width make "axis 0] 
if £2,or,a = 2 

[make "spacing (:graph.width / count rvalues) * :yfactor] 

[make "spacing (sgraph.width / count svalues) * szfactor] 
if !2-or,3 = 2 

[make width (:graph.width / count :values) ^ (l - ;yfactor)] 

[make width (sgraph.width / count svalues) * (1 — :zfactor)] 

make "depth ;width * szfactor 
minmax ;values 

make "values scale :values sgraph,height * *8 / smax,value 
cleanup 

penup setpos :origin pendown 
if sh.or.v = "h 

[line [] list ;screen,width ycor] 

[line [) list xcor iscreen.height] 
penup setpos sorigin pendown 

draw.bars saxis :width ;spacing !2,or,3 :values 

splitscreen 

setcursor [0 23] 

type [Return to continue] 

make "reply readchar 

end 

to minmax i list 
if emptyp jlist 
[stop] 

if first ilist > smax.value 

[make "max,value first :list] 
if first :list c :min.value 

[make "min.value first :li3t] 
minmax butfirst jlist 
end 

to scale !list :factor 
if emptyp :list 
[output []] 

output sentence (:factor * first :list) scale butfirst slist :factor 
end 

to cleanup 

hideturtle 

setbg 6 

penup 

home 

clean 

pendown 

end 

to draw.bars :axis s width :spacing 1 2,or.3 :values 
if emptyp ;values 
[stop] 

setheading axis 

draw.1.bar :a,or,o :2,or,3 first :values swidth :depth izdeg 

Listing 1 continued on page 226 
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Heme CbmputEK 
Tras is the oner 


A lot of computers offer a lot* Only one 
in its price ran^ offers the most* The TI 
Home Computer. 

Better to begin with* Anyone can start 
right away with our Solid State Software^ 
Command Cartridges* Dozens of piiograins 
are available in home management, educa¬ 
tion and entertainment. 

Easy to expand* Our Peripheral Expan¬ 
sion System gives you plug-in caids for 
memory expansion, P-Code capabilities, a 
disk drive controller and the RS232 Inter- 
face. You can also add a modem, speech 


synthesher, disk drive and 80 column dot 
matrix printer. 

Prc^;raniinii^ flexibility* TI BASIC is 
built into the Home Computet But it can 
also handle TI Extended BASIC, UCSD 
Pascal* Version IV 0, TT LOCX311, TMS 
9900 Assembly Language and TI PILOT 
Programs can be stored in the optional 
Mini Memory Cbmrnand Cartridge. 

High-Tech specs* 16-hit micmprocessoi; 
16K bytes RAM (expandable to 52K)* 

26K bytes internal ROM, up to 30K bytes 
external ROM. 3 simultaneous tones from 


110 HZ to 40,CXX) HZ. High resolution video* 
U. &L Lc* Single line overlay for 2nd fonction. 
Conttol & fimetion keys* 16 color graphics 
with 4 modes & sprites* 

Sound impressive? Compare a TI Home 
Computer with the competition and really 
be impressed. You won’t even 
need a computer to tell you this 
is the one. 

. Texas 
Instruments 


aiiu iCcUiy 


© 19^2 TtKaji. IfistmiTiEhi!. 


‘UCSD T'iasc.al Is tradrinarii: (if ihe Rc^nis of the University of CsjlSfomia 













Listing 1 continued: 

sethcading saxis + 90 
forward ispacing + swidth 

draw.bar6 saxis :width ;spacing :2.or.3 butfirst :values 
end 

to draw.1.bar ss.or.o !2.or.3‘ :heightwidth :depth rzdeg 

(local ^'origin "direction) 

make "origin pos 

make "direction heading 

if ss.or.o ^ "o 

[make "proc "open.bar] 

[make "proc "solid.bar] 
run (list jproc :height iwidth) 
if 2.or.3 = 2 
[stop] 

forward :height 
right 90 - :zdeg 
forward j depth 
right :zdeg 
forward :width 
right 180 - szdeg 
forward t depth 
back !depth 
left 90 - szdeg 
forward :height 
right 90 - szdeg 
forward t depth 

penup setpos :origin pendown 

setheading :direction 

end 

to open,bar :height !width 

repeat 2 (forward sheight right 90 forward swidth right 90] 
end 

to line ;posl :po32 
if not emptyp sposl 

[penup setpos ;posl pendown] 
make "posl pos 
setheading towards spos2 
forward sqrt sum 

sq ((first sposl) - (first iposZ)) 
sq ((last sposl) - (last ipos2)) 

end 

to sq :num 

output :num * :num 

end 

to solid,bar ;height swidth 
(local "course "origin) 
make "course heading 
make "origin pos 

repeat :width / 2 [forward :height right 90 forward 1 right 90 
forward ;height left 90 penup forward 1 pendown left 90] 
if remainder : width 2 = 1 
[forward :height] 
penup setpos ;origin pendown 
setheading :course 
end 
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System Saver 







The SYSTEM SAVER provides es¬ 
sential protection to hardware and 
data from dangerous power surges 
and spikes. 


By connecting the Apple II 
power input through the SYSTEM 
SAVER, power is controlled in two 
ways: 1) Dangerous voltage spikes 
are clipped off at a safe 130 Volts 
RMS/175 Volts do level. 2) High fre¬ 
quency noise is smoothed out be¬ 
fore reaching the Apple H. A PI type 
filter attenuates common mode 
noise signals by a minimum of 
30 dB from 600 khz to 20 mhz, with 
a maximum attenuation of 50 dB. 


As soon as you add 80 columns or 
more memory to your Apple 11 you 
need SYSTEM SAVER. 

Today’s advanced peripheral 
cards generate more heat. In addi¬ 
tion, the cards block any natural air 
flow through the Apple n creating 
high temperature conditions that 
substantially reduce the life of the 
cards and the computer itself. 


SYSTEM SAVER provides cor¬ 
rect cooling. An efficient, quiet fan 
draws fresh air across the mother 
board, over the power supply and 
out the side ventilation slots. 


SYSTEM SAVER contains two 
switched power outlets. As shown 
in the diagram, the SYSTEM 
SAVER efficiently organizes your 
system so that one convenient, 
front mounted 
power switch 
controls SYSTEM 
SAVER, Apple n, 
monitor and printer. 

Available in 220/24D SAitt 50 Hz 


The heavy duty switch has a 
pilot light to alert when system is 
on.You’U never use the Apple power 
switch again! 


$89.95 at your local dealer or order direct 
by phone or mail. 

For phone or mail orders include $2.50 for 
handling. New York State residents add sales 
tax. iVISA and MASTERCARD accepted. 

Dealer miqurries invited, Circt© 211 on inquiry card. 

Kensington Microware Ltd. 

919 Third Avenue. New York NY 10022 
(212) 486-7707 Telex: 236200 KEN UR 

fflsi KENSINGTON 
Nl MICROWARE 


Compatible with Apple Stand 


©LISTED 


Just clips on. 

No mounting or 
hardware required. 
Color matched 


































If yofir printer uses your Apple* 
more than yon do, 
yott need The BufiGnboard. 


If your Apple is locked into the "PRINT" 
mode so much that you've taken up soli¬ 
taire to kill the boredom, you need a 
buffet And if your computer is the Apple 
n or in, the only buffer for you is The 
Bufferboard. Expandable to 64K of stor¬ 
age, The Bufferboard stores an instantane¬ 
ous bucketful of print data from your 
computer. Then it feeds the data to your 
printer at its own printing rate. Your Apple 
is set free from driving your printer and is 
ready for more data from you. 


Take yoar existing inteiface— 
and bnfTer it! 

Only The Bufferboard has a simple 
Interface“E>ocking System. No bulky boxes 


or expensive power supplies are needed 
because The Bufferboard fits right into 
your Apple—and docks onto your existing 
printer interface. The result is convenient 


and economical buffering of most popu¬ 
lar printer interfaces, including the 
Grappler + ™ interface, Epson interface, 
and Apple printer intertace. Thirty sec¬ 
onds and a single hook-up are all you need 
to end the printer waiting game forever. 

Up to 20 letter*size pages 
stored at a time. 

The Bufferboard comes standard with 
16K, and is expandable to 32K or 64K of 
buffering capacity with the addition of 


memory chips. This "bucket" will hold up 
to 20 pages of a print job* allowing you 
freedom to use your Apple. 

The Bufferboard—designed 
excltisively for the Apple Cotnpater, 

Specifications; 

• Versions for Grappler -i- interface , Epson 
interface, Apple interface, and other popu¬ 
lar printer interfaces • 16K buffer standard 

• Upgradeable to 32K or 64K • Automatic 
memory configuration • Automatic self 
test • Includes interface docking cable. 

The Bufferboard is made by Orange 
Micro, Inc.j the same people who brought 
you the popular Grappler 4- printer inter¬ 
face, Both the Grappler -i- and The 
Bufferboard are now available at your 
local Apple dealer. 


^Orange 

1400 N. Lakeview* Anaheim, CA 92807 
U.S.A. (714)779-2772 
TELEX. 183511 eSMA 


For Apples and Printers 

Circle 289 on inquiry card. 
©Orange Micro, Inc. 1983. 


Apple is a registered trademark of Apple, Inc, 

Epson IS a registered trademark of Epson America, Inc. 


















OMPLETELY REDESIGNED. 
OW,THEGRAPPLER + , 


rhe original Grappler was the first 
iraphics interface to give you hi-res 
^reen dumps from your keyboard, 
fhe new Grappler + adds flexibility 
vith on-board printer selection and 
!3 different commands for text and 
iraphics. Exclusive DuafHi-Res 
graphics allow a side-by-side printout 
>f graphics pages land 2. 

rhe Grappler + is compatible with the 
\pple II, 11 +, lie and lir computers, 
ts extensive printer menu has been 
expanded to include the Apple Dot 
i/latrix, Okidata 84 and Star Gemini, 
dong with most popular printers, 
n addition, the IDS Grappler + is 
currently available with color 
^pability, including color graphics 
screen dumps. 


ACTUAL APPLE II PRINTOUT USING GRAPPLER AND EPSON MXtOO 


WithThe 

ia|^ef+ 

I 1 PiMer Interface 


IP TO 64K BUFFER OPTION 
Ln optional Bufferboard can now be 
dded to all existing Grappler and 
trappier + interfaces. See your Apple 
fealer for details. 


f Requires additional software driver. 
^ Orange Micro, lire. 1963 


Circle 290 on Inquiry card. 

Appis Is a rsglsta red trademark of Apple Coinputer, Inc. 


NOW AVAILABLE 

THE BUFFERED 
GRAPPLER + 


The bestof both worlds...the 
Buffered Grappler + 

All of the popular Grappler + 
features with the time-saving 
benefits of a printer buffer. 

«16K of Buffer 

• Expandable to 64K 

• Interfaces with all popular dot 
matrix printers 

Make the most of your Apple and 
printer, with the Grappler + or the 
Buffered Grappler +. 

IBOronge micro 

SI ^ Inc. 

1400 N. Lakeview Ave., 

Anaheim, CA 92807 U.S.A. 

(714) 779-2772 Telex; 183511CSMA 
Fofa'lgn Dealer Inquiries Welcome 














An Inside Look at MS-DOS 

The design decisions behind the popular operating system 


The purpose of a personal com¬ 
puter operating system is to provide 
the user with basic control of the 
machine* A less obvious function is to 
furnish the user with a high-level, 
machine-independent interface for 
application programs, so that those 
programs can run on two dissimilar 
machines, despite the differences in 
their peripheral hardware* Having 
designed an 8086 microprocessor card 
for the S-100 bus and not finding an 
appropriate disk operating system on 
the market, Seattle Computer Prod¬ 
ucts set about designing MS-DOS* 
Today MS-DOS is the most widely 
used disk operating system for per¬ 
sonal computers based on Intel's 8086 
and 8088 microprocessors, 

MS-DOS Design Criteria 

The primary design requirement of 
MS-DOS was CP/M-80 translation 
compatibility, meaning that, if an 
8080 or Z80 program for CP/M were 
translated for the 8086 according to 
Intel's published rules, that program 
would execute properly under MS- 
DOS. Making CP/M-80 translation 
compatibility a requirement served to 
promote rapid development of 8086 
software, which, naturally, Seattle 
Computer was interested in* There 
was partial success: those software 
developers who chose to translate 
their CP/M-80 programs found that 
they did indeed run under MS-DOS, 


Tim Paterson 
Seattle Computer Products 
1114 Industry Dr* 
Seattle, WA 98188 


often on the first try. Unfortunately, 
many of the software developers 
Seattle Computer talked to in the 
earlier days preferred to simply ig¬ 
nore MS-DOS. Until the IBM Per¬ 
sonal Computer was announced, 
these developers felt that CP/M-86 
would be the operating system of 
8086/8088 computers. 

Other concerns crucial to the 
design of MS-DOS were speed and ef¬ 
ficiency* Efficiency primarily means 
making as much disk space as possi¬ 
ble available for storing data by mini¬ 
mizing waste and overhead* The 
problem of speed was attacked three 
ways; by minimizing the number of 
disk transfers, making the needed 
disk transfers happen as quickly as 
possible, and reducing the DOS's 
"compute time," considered overhead 
by an application program* The en¬ 
tire file structure and disk interface 
were developed for the greatest speed 
and efficiency. 

The last design requirement was 
that MS-DOS be written in assembly 
language* While this characteristic 
does help meet the need for speed and 
efficiency, the reason for including it 
is much more basic* The only 8086 
software-development tools available 
to Seattle Computer at that time were 
an assembler that ran on the Z80 
under CP/M and a monitor/de¬ 
bugger that fit into a 2K-byte 
EPROM (erasable programmable 


read-only memory). Both of these 
tools had been developed in house* 

MS-DOS Organization 

The core of MS-EXDS is a device¬ 
independent input/output (I/O) han¬ 
dler, represented on a system disk by 
the hidden file MSDOS.SYS* It ac¬ 
cepts requests from application pro¬ 
grams to do high-level I/O, such as 
sequential or random access of named 
disk files, or communication with 
character devices such as the console. 
The handler processes these requests 
and converts them to a very low level 
form that can be handled by the I/O 
system. Because MSDOS,SYS is 
hardware independent, it is nearly 
identical in all MS-DOS versions pro¬ 
vided by manufacturers with their 
equipment* Its relative location in 
memory is shown in figure 1* 

The I/O system is totally device 
dependent and is represented on the 
disk by the hidden file IO,SYS* It is 
normally written by hardware manu¬ 
facturers (who know their equipment 
best, anyway) with the notable excep¬ 
tion of IBM, whose I/O system was 
written to IBM's specifications by 
Microsoft, The tasks required of the 
I/O system, such as outputting a 
single byte to a character device or 
reading a contiguous group of 
physical disk sectors into memory, 
are as simple as possible. 

The command processor furnishes 
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Before you buy a printer 
look at the fine print. 


There's a big difference in printers, and the proof 
is right before your eyes. 

This is an actual printout from Digital's Letterprinter 100, 

As you can see, It's good enough to send out to customers. 

But that's not all the Letterprinter 100 can do. 

Suppose, for instance, you’re in a hurry. 

Just push a puttqn and you can pt^int out a uhqle fage of draft copy 

IN LESS THAN TEN SECONDS, 

There are other fine points. You can see how the Letterprinter 
100 can print multiple typefaces. It can also print in BDIX), 
doTjJtol e — wd_ciand cnndwiMd , And do all these styles 
automatically, without stopping. And with Its wide range of graphics 
capabilities, you can even draw your own conclusions. 
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You simply can't find a more versatile printer than the 
Letterprinter 100. And it's just one of a family of printers we offer 
for Digital's personal computers and video terminals. Including 
a daisy-wheel printer, the L5P02, and a low-cost Personal Printer, 
the LA50, that still make you look good on paper. 

So now that you've read the fine print, see our fine printers. 

Call l-a00*DIGITAL. extension 700 , for the distributor near you. 

Or write Digital Equipment Corporation, Terminals Product Group, 

2 Mt. Royal Avenue,UPOl-5, Marlboro, Ka. Q1752. 





































the standaird interface between the 
user and MS-DOS and is contained in 
the visible file COMMAND, COM. 
The processor's purpose is to accept 
commands from the console, figure 
out what they mean, and execute the 
correct sequence of functions to get 
the job done* It is really just an or¬ 
dinary application program that does 
its work using only the standard MS- 
DOS function requests. In fact, it can 
be replaced by any other program 
that provides the needed user inter¬ 
face. 

There are, however, two special 
features of the COMMAND file. 
First, it sets up all basic error trapping 
for either hard-disk errors or the Con- 
trol-C abort command. MSDOS.SYS 
provides no default error handling 
but simply traps through a vector 
that must have been previously set. 
Setting the trap vector and providing 
a suitable error response is up to 
COMMAND (or whatever program 
might be used to replace it). 

The second special feature is that 
COMMAND splits itself into two 
pieces, called the resident and tran- 
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Figure 1: Map of memory areas as as¬ 
signed by MS-DOS- 
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sient sections. The resident, which 
sits just above MS-DOS in low 
memory, is the essential code and in¬ 


cludes error trapping, batch-file pro¬ 
cessing, and reloading of the tran¬ 
sient, The transient interprets user 
commands; it resides at the high end 
of memory where it can be overlaid 
with any applications program (some 
of which need as much memory as 
they can get). This feature is of 
limited value in systems with large 
main memory, and it need not be im¬ 
itated by programs used as a replace¬ 
ment for COMMAND, 

COMMAND provides both a use¬ 
ful set of built-in commands and the 
ability to execute program files 
located on the disk. Any file ending 
with the extensions ,COM, .EXE, or 
,BAT can be executed by COM¬ 
MAND simply by typing the first 
part of the file name (without exten¬ 
sion), You can normally enter 
parameters for these programs on the 
command line, as with any of the 
built-in commands. Overall, the ef¬ 
fect is to give you a command set that 
can be extended almost without limit 
just by adding the command as a pro¬ 
gram file on the disk. 

The three different extensions 
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ZX FORTH 

Simplicity o1 BASIC with the speed 
of machine code! 


A complete implementation of the FORTH language for 
the ZXei and TS1000 computer FORTH's most dis¬ 
tinctive feature is its flex ability. It can turn your computer 
into a ^word processor" The basic unit is the WORD — 
the programmer uses existing WORDS to define his 
own which can then be used in further definitions. This 
makes program development much faster than other 
languages FORTH is an interactive compiled language 
that expands the capabilities of your own ZX 81 /TS1000. 
Programs run up to 10 times faster than BASIC. The 
more programs you have written, the more words, 
therefore you can draw on those for further programs 
FORTH is supplied on cassette and is accompanied by 
a 56 page users manual and an 8 page editors manual. 

Z43 $29,95 


Call toll free 1-800^833 840e 
N Y. (716) 874-5510 
In Canada call toll free 1-800-268-3840 

OLaDSTOnE-!^‘r£LECTROniCS 


1585 Kenmore Ave., Buffalo, N.Y. 14217 
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In Canada: 1736 Avenue Rd., Torento, Ont. MSM 3V7 Canada: Rricas may vary 
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INSTANT 

BUSINESS GRAPHICS 
WOW PROFESSIONALS. 


$795. Personal Plotter 

Makes M/av'es. 


When Whiz Kid Richard 
Murray invented the Personal 
Plotter™, he wanted It to per¬ 
form every graphic task pro¬ 
fessionals would ever need. 

And, he wanted it to 
be easily plug-com¬ 
patible with Apple", 

IBM\ Osborne' and 
most other per¬ 
sonal computers. 

He also wanted it 
to come complete 
with software, and slip 
neatly into a briefcase. 

Well, because he is 
a Whiz Kid, Richard 
Murray's plotter does 
all of these 
things~all for 
a nifty $795. 


Introducing the 
Sweet-P™ Personal 
Plotter. 

More Presentable 

Presentations. 

With Sweet-P you quickly 
create, store and draw colorful 
pie charts, bar graphs, line 
graphs and illustrations. On 
any type of paper up to 10 
)i^et long. On overhead 
tansparency material. At 
Amazing speeds of up to 
^6 inches per second. 

All of which makes 
\weet-P an articulate busi- 
^sspartner who quietly 
makps^ou took very, 

^ "'^erygood. 


P SoftwWe 




for Success. 

Not familiar with how a plotter 
works. Not to worry. Sweet- 
Plot™ I Software will have you 
drawing standard graphs in min¬ 
utes. And, for complex business 
graphics there’s Sweet-Plot 11 by 
Business and Professional Soft¬ 
ware, Inc. With a few keystrokes, 
it lets you extract and graph data 
you’ve already Graphics¬ 
generated with ‘ 

VisiCalc" or other 
software. Now you 
can compare busi¬ 
ness and financial 
results, graph 
perfor¬ 
mance 
against 
jections and 
even plot tren 
So, when you want 
the personal plotter that means 
business, plug into the very 
professional Sweet-P. 

Your local computer 
tore will show you 
ow it makes good 
^ business sense, 
instantly. 


Rfchard Murray, 

Enter Computer's Whiz Kid Chairman, 
makes business make sense. 
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Figure 2: Placement of disk sectors tn IBM Personal Computer (single-sided) format. 


allowed on program files represent 
different internal file formats, 

• ,COM files are pure binary pro¬ 
grams that will run in any 8086 mem¬ 
ory segment; in order for this to be 
possible, the program and data would 
ordinarily have to be entirely in one 
64K-byte segment* 

• *EXE files include a header with 
relocation information so that the 
program may use any number of seg¬ 
ments; all intersegment references are 
adjusted at load time to account for 
the actual load segment, 

• *BAT (batch) files are text files with 
commands to be executed in sequence 
by COMMAND. 

File Structure 

Disks are always divided up into 
tracks and sectors, as shown in figure 
2. To access any particular block of 
data, the program first moves to the 
correct track, then has you wait while 
the spinning disk moves the correct 
sector under the head. 

A somewhat more abstract view of 
disks was taken in developing MS- 
DOS, MS-DOS views the disk, not in 
terms of tracks and sectors, but as a 
continuous array of n logical sectors, 
numbered from 0 to Figure 2 

shows the usual method of number¬ 
ing the logical sectors. Logical sector 
0 is the first sector of the outermost 
track; the rest of the track (and the 
next, etc.) is numbered sequentially. 
Logical sector n — 1 is the last sector 
on the innermost track. 

The mapping of logical sectors to 
physical track and sector is done by 
the hardware-dependent I/O System 
and is completely transparent to the 


MS-DOS file system. Any other 
method may be used, and MS-DOS 
wouldn't know the difference. Hav¬ 
ing a standard mapping, however, is 
essential for interchanging disks be¬ 
tween computer systems with dif¬ 
ferent peripheral hardware. 

As shown in table 1, the MS-DOS 
file system divides the linear array of 
logical sectors into four groups. The 
first of these is the reserved area, 
whose purpose is to hold the boot¬ 


strap loader. Because the loader is 
usually very simple, only one sector 
is normally reserved. 

The FAT {file allocation table), a 
map of how space is distributed 
among all files on the disk, comes 
next. Because it is so important, two 
copies are usually kept side by side. If 
one copy cannot be read because of a 
failure in the medium, the second will 
be used. 

The directory follows the FAT. 


Logical 

Sector 

Numbers 

Use 

0 

Reserved for bootstrap 
loader 

1—6 

7—12 

FAT 1 \ file allocation 
FAT2J tables (FATS) 

13—29 

Directory 

30—2001 

Data 

Table 1: Map of disk areas on an 
8-inch single-sided, single-density flop¬ 
py disk. 
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Figure 3: Arrangement of bytes m disk directory entry. 
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Match the 68000 Competition 
with UNIXbperating systems 


BeatitwithUniFLEX 


TM 
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T Te can't keep 
a good thing secret. Our new 
UniFLEX Operating S>^tem for die 
68000 is better than die competi¬ 
tions UNIX operating systems or 
like offerings. Better in several 
ways. A wliole new generation of 
users can now enjoy the efficiency 





flexibility and reliability that built 
our reputation. 

Want the fell story? Call us. Or 
watch for more details. 

Tliere is a superior alternative. 






Technical Systems Consultants, Inc. 
Ill Providence Road 

Chapel IIill,NC 27514 USA 

Telephone: (919) 493-1451 

Telex II; 510-920-0540 



UNIX’'is a trademarii of Bell Libocaiories. 

I lTiiFLEX“Ls a tradeniarki’if'fe'hnical Svsierrm OTrLsiiltanhs. Tnr. 













Logical 

Allocation Unit 

Sector 

Numbers 

Number 

30—33 

2 (first aliocation 
unit) 

34—37 

3 

36^41 

4 

42—45 

5 

• 

■ 

* 

■ 

« 

• 

1998—2001 

494 


Table 2: Allocation unit numbering for 
the 8-inch single-density format. To 
compute the logical sector number of 
the first sector in an allocation 
you use the follaxving equation; sector 
number — 4 X allocation unit number 
H- 22, 



Figure 4: j4ssignmewf of logical sectors fo 
allocation units. Note that, the file 
shown, more than two sectors are wasted 
because they are in an unused part of the 
last allocation unit. 


Each file on the disk has one 32-byte 
entry in the directory, which includes 
the file name, size, date and time of 
last write, and special attributes. Each 
entry also has a pointer to a place in 
the FAT that tells where to find the 
data in the file. Figure 3 shows the 
layout of a directory entry. 

The rest of the disk is the data area. 
It is divided into many small, equal¬ 
sized areas called allocation units. 
Each unit may have 1, 2, 4, 8,16, 32, 


64, or 128 logical sectors, but the 
number is fixed for a given disk for¬ 
mat, Allocation units are numbered 
sequentially. The numbering starts 
with 2; the first two numbers, 0 and 
1, are reserved. Table 2 shows this 
numbering system applied to the 
8-inch single-density disk format. 

The allocation unit is the smallest 
unit of space MS-DOS can keep track 
of. The amount of space used on the 
disk for each file is some whole num¬ 
ber of allocation units. Even if the file 
is only 1 byte long, an entire unit will 
be dedicated to it. 

For example, the standard format 
for 8-inch single-density disks uses 
four 128-byte sectors per allocation 
unit. When a new file is first created, 
no space is allocated, but an entry is 
made in the directory. Then when the 
first byte is written to the file, one 
allocation unit (four sectors) is as¬ 
signed to the file from the available 
free space. As each succeeding byte is 
written, the size of the file is kept up¬ 
dated to the exact byte, but no more 
space is allocated until those first four 
sectors are completely full. Then to 
write 1 byte more than those four sec¬ 
tors worth, another four-sector allo¬ 
cation unit is taken from free space 
and assigned to the file. 

When writing stops, the last alloca¬ 
tion unit will be filled by some ran¬ 
dom amount of data (figure 4), The 
unused space in the last allocation 
unit is wasted and can never be used 
as long as the file remains unchanged 
on the disk. This wasted space is 
called internal fragmentation, 
because it is part of the space 
allocated to the file but Is an unusable 
fragment. On the average, the last 
allocation unit (regardless of size) will 
be half filled and, .therefore, half 
wasted. Because each file wastes an 
average of one-half an allocation 
unit, the total amount of space 
wasted on a disk due to internal frag¬ 
mentation is the number of files times 
one-half the allocation unit size. 

The phenomenon called external 
fragmentation occurs when a piece of 
data space is unallocated yet remains 
unused because it is too small. This 
cannot happen in the MS-DOS file 
system because MS-EXDS does not re¬ 
quire files to be allocated contiguous¬ 


ly. It is, however, present in more 
primitive systems, such as the UCSD 
p-System, 

It would certainly seem desirable to 
minimize internal fragmentation by 
making the allocation unit as small as 
possible—always one sector, for ex¬ 
ample. However, for any given disk 
size, the smaller the unit, the more 
there must be. Keeping track of all 
those units can get to be a problem. 
Specifically, the amount of space re¬ 
quired in the file allocation table 
would be quite large if there were too 
many small allocation units. For 
every unit, 1,5 bytes are required in 
the FAT; there are normally two 
FATs on the disk, each of which is 
rounded up to a whole number of sec¬ 
tors. 

Now take a standard STnch single¬ 
density floppy disk that has 2002 sec¬ 
tors of 128 bytes. To minimize inter¬ 
nal fragmentation, choose the small¬ 
est possible allocation-unit size of one 
sector. Two thousand allocation units 
will require 3000 bytes (24 sectors) 
per FAT, or 48 sectors for two FATs, 
If the average file size is 16K bytes 
(128 sectors), the disk will be full 
when there are 16 files on it. Waste 
due to internal fragmentation would 
be 


16 files X 64 bytes per file = 
1024 bytes (8 sectors) 

Far more space is occupied by the 
FATs on the disk than is wasted by 
internal fragmentation! 

To provide maximum usable data 
space on the disk, both internal frag¬ 
mentation and FAT size must be con¬ 
sidered because both consume data 
area. The standard MS-DOS format 
for 8-inch single-density disks strikes 
a balance by using four sectors per 
allocation unit. Two sectors per unit 
would have been just as good (assum¬ 
ing a 16K-byte average file size), but 
there is another factor that always 
favors smaller FATs and larger allo¬ 
cation units: the entire FAT is kept in 
main memory at all times. 

The file allocation table contains all 
information regarding which alloca¬ 
tion units are part of which file. Thus 
by keeping it in main memory, any 
file can be accessed either sequentially 
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Powerful CIVM Softuiare. 

For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others. 

Now only ^23 b 95 each I 
NEVADA NEVADA 


COBOL 

was $199.95 now only $29.95. 

When we introduced Nevada COBOL in 1979, it was loaded with 
innovations. Today's Edition 2 is even betterl 
O Extremely Compact You can compile and execute up to 2500 
statements in 32K RAM, 4000 statements in 48K, etc. 
n It's based upon the ANSI-74 standards with level 2 features such 
as compound conditionals and full CALL CANCEL. 

O You can distribute your object programs royalty FREEI 
□ You get a diskette, 153-page manual with lots of examples and 16 
complete COBOL source code programs. 

Also available: COBOL Application Packages, Book 1 $9.95 


NEVADA 

FORTRAN 

was $199.95 now only $29.95. 

□ Based on A NS I-66 standards with some 1977 level features. 

□ IF.. THEN .. ELSE constructs. 

O A very nice TRACE style debugging. 

□ 150 English language error messages. 

□ You get a diskette, 174 pages of Documentation and five sample 
programs. Requires 48K RAM. 


PILOT 

was $149.95 now only $29.95. 

□ Perfect tor industrial training, office training, drill and testing, 
virtually all programmed instruction, word puzzle games, and data 
entry facilitated by prompts. 

□ John Starkweather, Ph.D,, the inventor of the PILOT language, 
has added many new features to Nevada PILOT. There are com¬ 
mands to drive optional equipment such as Video Tape Recorders. 
There's a built-in fulFscreen text editor, and much more. 

□ Meets all PILOT-73 standards for full compatibility with older 
versions. 

□ You get a diskette, 114-page manual and ten useful sample 
programs. 

□ See Review in Microcomptitmg, January 1983, page 158. 


NEVADA 

EDIT 

was $119.95 now only $29.95. 

□ High quality text editing for micros) 

□ A character-oriented full-screen video display text editor designed 
specifically to create COBOL, BASIC and FORTRAN programs, 

□ Completely customizable tab stops, default file type, keyboard 
control key layout and CRT by menu selection. 

□ The diskette comes with an easy to read manual. 


To make our software available to even more micro users, wo' ve slashed our prices 
What’s more, we’re oflering a money back guaranlee. If for any reason you're not 
oompletely satisfied, just return the package—in good oondilion with the sealed 
diskette unopened—within 30 days and we’it ralond your money compietely. 

This Is a limited time offer, so order yoiirs today! 

Shi ppjng/handhng fees Add 34 00 for first package and SZ.OO each additional 
package. OVERSEAS Add $15.00 for firet package and $5.00 each additional pack' 
age. Checks must be In U.S. funds and drawn an a U S. tjsrrki 

Trademarks: CP/M. Digital Research: TRS-BO, Tandy Ccip.: TeleVIdeo, TeleVideo 
Systems, Inc.; Apple I!. Apple Computer Inc,; Osborne 1, Osborne CompulorCorp.; 
Xerox 020, Xerox Corp.; Kaypro, hfon-LlnearSys.; Healh/Zenith, Heath Co.; iSM. 
Jrtlernatiortai Business Machine, Corp © 1983 Ellis Compuling. 

MAIL TODAY! To: Ellis Computing 
3917 Noriega St. 

San Francisco, CA 94122 
(415) 75^0186 



ELLIS COMPUTING 


The CP/M-80 Operating Systems and 32K RAM are required. 
Indicate diskette format: 

8'' □ SSSD (Standard IBM 3740 format) 

5V4 ” □ Apple CP/M D Osborne 

□ North Star DD □ North Star SD 

□ TRS-eO Mod I (4200 hex) □ TRS-80 Mod I/Mapper 

□ Heath, Hard Sector O Heath, Soft Sector 

□ Mtcropolis Mod il O Supjerbrain DD DOS 3.X 

(512 byte sectors) 

□ Xe ro X 820 (Kay p ro) □ Te le Vi d eo 

Indicate software packages: □ COBOL D PILOT 

□ FORTRAN □ EDIT 

Send my order for _packages @ $29.95 each Total 

COBOL Applications Package @ $9,95 each Total 

□ Check enclosed In CA add sales tax 

Shipping/handling 

□ MasterCard □ VISA TOTAL _ 

^____ Exp. Date_ 

Signature_ , _ , ____ 

Ship to: 

Name _____ 

Street_____ 


City/St/ZIp 


L 


Country 
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Figtire 5; Finding data via the directory 
and the file allocation table. Figure 5a 
shows how pointers are used to direct the 
operating system to the sequential parts of 
a file. The data stored in the sample file- 
allocation table is displayed in hexadeci¬ 
mal in figure 5b, 


or randomly without going to disk 
except for the data access itself. 
Schemes used in other operating sys¬ 
tems (including CP/M and Unix) may 
require one or more disk reads simply 
to find out where the data is, par¬ 
ticularly with a random access. In an 
application such as a database in¬ 
quiry, where frequent random access 
is the rule, this can easily make a 2 to 
1 difference in performance* 

How the FAT Works 

The directory entry for each file 
has one allocation unit number in it: 
the number of the first unit in the file. 
If, as in the previous example, an 
allocation unit consists of four sectors 
of 128 bytes each, then just by look¬ 
ing at the directory you know where 
to find the first 512 bytes of the file* If 
the file is larger than this, you go to 
the FAT. 

The FAT is a one-dimensional ar¬ 
ray of allocation unit numbers* As 
with any array, a given element is 
found with a numeric index. The 
numbers used as indexes into the FAT 


are also allocation unit numbers. 
Think of the FAT as a map, or trans¬ 
lation table, that takes an allocation 
unit number as input and returns a 
different allocation unit number as 
output* The input can be any unit 
that is part of a file; the number 
returned is the next sequential unit of 
that file* 

Let's look at the example in figure 
5a* Suppose that the directory entry 
for a file specifies allocation unit 
number 5 as the first of the file. This 
locates the first four logical sectors 
{512 bytes). To find the next alloca¬ 
tion unit of the file, look at entry 5 in 
the file allocation table. The 6 there 
tells you two things: first, the next 
four logical sectors of the file are in 
allocation unit number 6; and second, 
to find the unit after that, look at 
FAT entry number 6. 

This process is repeated as you 
locate each allocation unit in the file. 
After number 6 comes number 3, then 
number 9, then number 10* In each 
case, the allocation unit number 
returned by the FAT tells you both 



PION'S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail¬ 
able are interfaces for IBM, SIOOh TRS80, Apple, SS50, and 
most Z80 uP, and software for most popular operating systems* 
t Additional interfaces are continually being developed for the 

most popular computers* 


Save valuable time! 

5 to 50 times faster 
performance than floppy disks 
and Winchester drives 


Increase your 
computer's productivity 

The INTERSTELLAR DRIVE is a high perfonnance 
data storage subsystem with independent power 
supply, battery backup, and error detection* It has 
256KB to 1 Megabyte of solid state memory integrated 
to perform with your operating system. 


Basic Price for 256KB unit [tncludes interface and software] 

$ 1095 . plus (OX (where applkahle) md shipping 


Visa and Master Card accepted. ^ 

PION ,INC. Tel.(617)923-8009 

101R Walnut St.Watertown, MA 02172 

TRSSO trademark of Tandy Corp. Apple trademark of Apple Computers 
Intersiellar Drive trademark of PION. Inc, 
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It’s Ccisy 
to make points 
when you’re a pro, 




.mk 


POINT ... The 

Houston Instrument DMP-41 
plotter meets the needs of the 
serious or professional user, 
yet it’s easy to operate. 

POINT . . . C/D size 

format, comprehensive front- 
panel controls and sophist!-^ 
cated firmware are all tai-^ 
lored to the needs of 
the surveyor, drafter, 
oceanographer, geophysicist 
and land developer... to 
name but a few. You can gen¬ 
erate superior architectural 
elevations, contour maps, 
circuit-board layouts and 
assembly drawings quickly 
and accurately on bond, 
vellum or synthetic media. 


POINT .. • The DMP-41 
is configured to work with 
micros and minis, and has 
the capacity to take advantage 
of a mainframe’s increased 
capability. RS-232-C 
interfacing is standard, 
with alternate protocols avail¬ 
able. The DMP-41 is easy to 
live with, adhering to FCC 
Class B requirements. CJL list- ^ 
ing pending. 

POINT • • • Minutely 

defined step size and high- 
resolution logic—combined 
with robust drives and opti¬ 
mized pen ballistics enable 
you to create plots of high pre¬ 
cision and surpassing quality. 




i; POINT . . . The 

\ Houston Instrument 
DMP-41 is one of your 
most cost effective 
considerations.* 

For the name, ad¬ 
dress and phone 
number of your near¬ 
est distributor, write 
Houston Instrument, 
8500 Cameron 
Road, Austin, Texas 
78753. Phone 
. ■ 512-835-0900, or 

800-531-5205 if outside 
Texas. In Europe contact 
Bausch & Lomb Belgium NV, 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel 059-27-74-45, 
tlx 846-81339. 


BAUSCH & LOMB 

houston instrument diu/sion 

•suggested GS retail $2,995 
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Congratulations. published your program. 







The envelope, please. 

There's an acceptance letter inside. And a 
check that could have your name on it. (If we 
select your program, that is.) 

But remember. 

We pick our winners carefully. 

Because the software we publish for 
the IBM Personal Computer has to be 
good enough to complement 
IBM Personal Computer hardware. 

(See the box at right.) 

Like our hardware, this software 
should be simple to use. Friendly. 

Fast. And written to help satisfy the 
needs of the individual. 

Our Personal Editor is a perfect 
example. A versatile text file editor, 
it not only helps the user save time, 
bur lets him easily self-tailor a task 
with definable function keys. And 
it sets a standard of excellence. 

Of course^ every person will use the 
IBM Personal Computer differently. 
That's why we plan on publishing 
many different programs. 

Entertainment programs. 

And educational programs. And 
business programs. And 
personal productivity 




programs. And graphics. And games. 

And more. 

We'll also consider software written hy 
programmers jfer programmers. For example, 
the BASIC Program Development System, 
Professional Editor and Diskette Librarian 


IBM PERSONAL COMPUTER SPECJF[CATIONS 


User Menwry 
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are high-quality, full’function tools that 
were submitted by authors like you and 
subsequently published by us. 

Now you might have the chance to win. 

Who knows? You could open the mailbox 
and find one of the envelopes shown here. 

For information on how to submit your 
program, if completed and running, write: 
IBM Personal Computer External Submissions, 
Dept. 765 PC, Armonk, 

New Y>rk 10504. ==.= =• 


The IBM Personal Computer 

A tool for modern times 
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For more informarion on where to buy the IBM Personal Computer, call 8OO'447-47'00. In Alaska or Hawaii. 800447-0890. 










CARTRIDGE RIBBONS FOR 

APPLE PRINTERS 
NEC 8023A 
C. ITOH PROWRITER 


LABEL 

SPECIAL 


CARTfllDai RIBBONS FOR 

EPSON 
lMX-80 MX-100 


*86. 


»- 


*11.“e 

*129.' 


08 . 


^2 


99 


MAXELL 

DISKETTES 

5% SINGLE SIDE 

dual density 


/k 


{5K MIN) 

1 ACROSS 3 1 tS.'lg CONTINUOUS LABELS I 


* 29 . 


DUAL SPOOL RIBBONS POP 

OKIDATA 

PRINTERS 

80,82, 83 ** 

92,93 ^2.” *29.*^ 
84 *5."* *64.** 


INNOVATIVE 
CONCEPTS 

FLIP‘N’FILE 

DISC STORAGE BOX 
HOLDS UP TO 60 DISKETTES 

8" 

|S24.“„ *29.“ 


COMPLETE LIME OF OTHER RIBBONS AVAILABLE. PLEASE CALL 

ALL ABOVE PRICES INCLUDE SHIPPING 

Chedk-Mate 


51 DIAUTO DR. P O BOX 103 

RANDOLPH. MA 02368 

TOLL FREE 800-343-7706 IN MASS 617-963-7694 

WE ACCEPT MASTER CARD & VISA 
MASS RESIDENTS ADD 5% SALES TAX 
PHONES OPEN 9AIV1-7PM EASTERN TIME 


Bible Res€£irch Systems appli^ computer technoiog/ 
to personal study of the Scriptures. 


disks* itiL. Vr'UtUJ pro¬ 
cessor cap search the 
Scriptures for any word or 
phrase. Any portion of the 
Bible can be primed or 
displayed. Create your own 
library of research materials 
or use ours, called TOPICS, 

TOPICS contains cross-reference indexes on over 200 
of the primary subjects discussed in Scripture* 


TOPICS 

$49.95 


Bible Research Systems 
94IS Bumet, Suite 208 
Austin. TX 78758 
(512) 835-7981 


THE WORD 

processor 

$199.95 

psjKiiige/hEiridlliiE 


I Lif CF/M S'* rTr.^dcmarLs of AFFLiis Tiatidvi DijitHl G5rpp?r*iiic>!ijii 


where the data is in which unit) 
and where to look in the FAT for the 
next allocation unit number. 

If you followed the example all the 
way through, you should have no¬ 
ticed that entry 10 in the FAT con¬ 
tains a —1* This, as you might have 
guessed, is the end-of-file mark. Allo¬ 
cation unit number 10 is last in the 
file, so its entry contains this special 
flag, (Another special value in the 
FAT is 0, which marks a free alloca¬ 
tion unit,) 

Now you know that this file oc¬ 
cupies five allocation units, numbers 
5, 6, 3, 9, and 10 in order. The file 
could be extended by finding any free 
unit, say 27, putting its number in en¬ 
try 10 (where the —1 is now), and 
marking it with the — 1 for end of file. 
That is, entry 10 in the FAT will con¬ 
tain 27, and entry 27 will contain —1* 
This demonstrates how you can ex¬ 
tend any file at will and that you can 
use any free space on the disk when 
needed, without regard to its physical 
location. 

If you ever want to look at a real 
FAT, there's one more thing youll 
need to know. Each FAT entry is 12 
bits (1.5 bytes) long. These entries are 
packed together, so two of them fit in 
3 bytes. From a programming view¬ 
point, you would look up an entry in 
the FAT this way: Multiply the entry 
number by IV 2 , truncating it to an in¬ 
teger if necessary. Fetch the 16-bit 
word at that location in the FAT, If 
the original entry number was odd 
(so that truncation was necessary in 
the first step), shift the word right 4 
bits; the lowest 12 bits of the word is 
the contents of the FAT entry. Read¬ 
ing a FAT from a hexadecimal dump 
isn't nearly as simple I Figure 5b 
shows the hexadecimal version of the 
sample FAT IVe been using. 

File System in Action 

To put all this in perspective, you 
need to look at how MS-DOS handles 
a file-transfer request from an appli¬ 
cation program. With MS-DOS, ap¬ 
plication programs treat files as if 
they were divided into logical rec¬ 
ords. The size of the logical record is 
entirely dependent on the application 
and may range from 1 byte to 65,535 
bytes. It is not a permanent feature of 
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The current compiler allows 64K code 
space and 64K data space with expansion 
anticipated in future releases. 


SupeiSoft FORTRAN 

Now for CP/M-86: MS DOS, and IBM PC DOS' 


SuperSoft FORTRAN is the answer to 
the growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM 
PC DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For 
example, consider the benchmark program 
used to test the IBM FORTRAN in InfoWorld . 
p. 44, Oct. 25. 1982. {While the differential 
listed will not be the same for all benchmark 
programs, we feel it is a good indication of the 
quality of our compiler.) Results are as follows: 
IBM FORTRAN: 38.0 Seconds 

SuperSoft FORTRAN: 2.8 Seconds 
In its first release SuperSoft FORTRAN 
offers the following outstanding features: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

2 . Standard data types, double precision, 
varying string length, complex numbers 

3 . Free format input and free format string 
output 

4 . Compact object code and run time support 

5 . Special functions include string functions, 
dynamic allocation, time/date, and video 
access 

6. Debug support: subscript checking, good 
runtime messages 

T. Full IEEE floating point 

8 « Full 8087 support—available as option 
($50.00). 


Program developersT 


SuperSoft's family of FORTRAN compilers 

I means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
running fast no matter what the environment. 


The current 


“At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 based systems!" 


SuperSoft FORTRAN: available 
NOW and working great! 

Requires: 128K with CP/M-86® 
and MS DOS 

Price: $425 (in each environment) 

CP/M-80 version also available. 


In conjunction with SuperSoft, SuperSoft FORTRAN 
was developed by Small Systems Services. Urbana, IL. 
a leader in FORTRAN devefopment. 

CP/M and CP/M-86 are registered trademarks of 
Digital Research 

Japanese Distributor: ASR Corporation Internationat. 
3-23-8, Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan, 
Tel (03H37571 Telex: 0242-2723, 

European Agent: Micro Technoiogy Ltd., 5i The 
Pantiles. Tunbridge Wells, Kent, England TN2 5TH 
TEL 0892^5433 Telex 95441 Micro-G. 
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(6a) 


byte position 1200 

, 28 ^s 

sector 


= 9, remainder 48 


Therefore, first byte to transfer is sector 9. byte 48 

128 - 48 = 80 bytes to transfer in first sector 
12(X) - 80 = 1120 bytes left after first sector 


1120 bytes 

128 ^* 

sector 


= 8, remainder 96 


m 


Therefore, transfer 8 whole sectors, then 96 bytes of last sector 


9 sectors 


sectors 


- 2, remainder 1 


allocation unit 

Therefore, first sector to transfer is allocation unit 2, sector i. 


Figure Cakwfafmg physical byte-level operations from logical definitions. The pro¬ 
cess outlined tn figure 6a shows how the amount of data is calculated in physical terms. 
The actual position of data on disk is computed in figure 6b. 


a file but in fact may vary from one 
file-transfer request to the next- The 
logical record size currently being 
used is passed to MS-DOS for each 
transfer made. It is, of course, com¬ 
pletely independent of the physical 
sector size the disk uses. 

To read a file, an application pro¬ 
gram passes to MS-DOS the size of a 
logical record, the first logical record 
to read, and the number of sequential 
logical records to read* Let's follow 
an example of how MS-DOS uses this 
information. Assume the application 
program is using SO-byte records and 
is set up to read a file 15 records at a 
time. Let's pick things up on its sec¬ 
ond read, that is, after it has already 
taken the first 15 records and is about 
to read the second 15, The request 
will be for an 80-byte record, the first 
record is number 15, and you want to 
read 15 records. Now pretend youVe 
MS-DOS and analyze this request. 

You immediately convert the re¬ 
quest into byte-level operations. First 
multiply the logical record size by the 
record number, to get the byte posi¬ 
tion to start reading (80 X 15 = 
1200), Then multiply the record size 
by the number of records, to get the 


number of bytes to transfer (also 

1200 ), 

Next, these numbers must be put in 
terms of physical disk sectors. This 
requires some divisions and subtrac¬ 
tions involving the physical sector 
size and results in the breakdown of 
the transfer into three distinct pieces: 
{1} the position in the file of the first 
physical sector and the first byte 
within that sector to be transferred, 
(2) the number of whole sectors to 
transfer after the first (partial) sector, 
and (3) the number of bytes of the last 
(partial) sector to be transferred. The 
calcula Hons a nd their resul ts are 
shown in figure 6a. It is quite com¬ 
mon for one or two of these pieces to 
be of length 0, in which case some of 
the following steps are not per¬ 
formed. 

At this point, there is still no hint as 
to where the data will actually be 
found on the disk. You know that 
you want the tenth sector of the file 
(sector 9 because you start counting 
with 0), but you're not yet ready to 
check with the FAT to see where it is. 
The sector position in the file must be 
broken into two new numbers: the 
allocation unit position in the file and 


the sector within the allocation unit. 
For this example with single-density 
8-inch disks (four sectors per alloca¬ 
tion unit), this would be the third unit 
from the start of the file and the sec¬ 
ond sector within the unit (figure 6b). 

What you need to do now is skip 
through the FAT to the third alloca¬ 
tion unit in the file. If your file is the 
same one shown in figure 5, then 
from the directory entry you learn 
that the first unit is number 5. Look¬ 
ing at entry 5 of the FAT, you see the 
second unit is number 6. And finally, 
from entry 6 of the FAT, you find the 
third unit of the file, number 3. Table 
2 reminds you that allocation unit 
number 3 is made up of physical sec¬ 
tors 34, 35, 36, and 37; therefore, 
physical sector 35 is what you are 
looking for. 

Now the disk reads begin. Physical 
sector 35, only part of which is need¬ 
ed, is read into the single buffer kept 
in MS-DOS solely for this purpose. 
Then that part of the sector that is 
needed is moved as a block into the 
place requested by the application 
program. 

Next, the whole sectors are read. 
MS-DOS looks ahead in the FAT to 
see if the allocation units to be trans¬ 
ferred are consecutive. If so, they are 
combined into a single mulHple- 
sector I/O system transfer request, 
which allows the I/O system to op¬ 
timize the transfer. This is the pri¬ 
mary reason why MS-DOS disks do 
not ordinarily use any form of sector 
interleaving: a well-written I/O sys¬ 
tem will be able to transfer con¬ 
secutive disk sectors if told to do it in 
a single request. The overhead of 
making the request, however, would 
often be too great to transfer con¬ 
secutive sectors if it were done on a 
sector-by-sector basis. 

Back to the example, MS-DOS will 
request that the I/O system read sec¬ 
tors 36 and 37 directly into the mem¬ 
ory location called for by the applica¬ 
tion, Then, noting that allocation 
units 9 and 10 are consecutive, the 
corresponding sectors 58, 59, 60, and 
61 from unit 9 and sectors 62 and 63 
from unit 10 will be read by the I/O 
system in a single request. This com¬ 
pletes the transfer of the eight whole 
sectors. 
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Smith-Corona makes a good deal better. 

With a $50 rebate. 




Ever since the Smith-Corona TP-I was intro¬ 
duced, itfe been a great success with critics and 
users. And itfe been a good deal at its low price. 

Now, it’s a better deal than ever. Because 
now you can get this high-quality, low-cost printer 
for even less. 

Buy a Smith-Corona TP-I letter-quality 
rinter any time between June 1 and July 31, and 
mith-Corona will send you a $50 refund. 

Of course, what you’ll be getting is more 
than a good deal. Because the Smith-Corona TP-I 
is a printer with the same excellent print quality 
as found on the finest office typewriters. 

The TP-I handles letter and legal sized pa¬ 
per. And with the new tractor feed option, the 
TP-I can handle both fanfold and single sheet 
paper—without ever having to remove the trac¬ 
tor feed! 

The TP-I is very simple to operate. Itfe com¬ 
patible with most personal and home computers 
and available with either standard serial or paral¬ 
lel data interface. And, unlike many printers, the 


TP-I is made in America. 

Therefe a choice of state-of-the-art daisy 
wheels to give you a wide variety of fonts. (At 
$7.95 each, you can easily afford several.) 

So if you’re in the market for a high-quality, 
low-cost daisy wheel printer, get the Smith- 
Corona TP-I. Get it now and make a good deal a 
good deal better—with a $50 rebate. 

f” please send me more information on the Smith-Corona 
I TP-I daisy wheel printer I 

Name_Title_ 

I Company Name _| 

I Business Address_ I 

^ City_State_Zip_ 

I Type of Business___ 

I Mail coupon to: i 

I Jerry Diener— VP Sales, Smith-Corona I 

I 65 Locust Avenue i 

I New Canaan, Connecticut 06840 1 

L _ j’J 
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Known variously as Seattle Com¬ 
puter S6-DOS, IBM Personal Com¬ 
puter DOS, and Zenith Z-DOS, MS- 
DOS was developed by Seattle Com¬ 
puter Products for its S086-based com¬ 
puter system. The MS-DOS history is 
intertwined with the general develop^- 
ment of software for 80B6-based com¬ 
puters. 

In May 1979, Seattle Computer 
made the first prototype of its 80B6 
microprocessor card for the S-100 bus. 
There were brief discussions with 
Digital Research about using one of 
Seattle Computers prototypes to aid in 
developing CP/M-86, which was to be 
ready 'soon.Although Seattle Com¬ 
puter was considering using CP/M-86 
when it became available (expected no 
later than the end of 1979), there mere 
only two working prototypes of the 
8086 processor card, and it was felt 
that both were needed in house. There¬ 
fore, there wasn't one free for Digital 
Research. 

Microsoft had already started a 
strong 8086 software-development 
program. The firm was ready to try the 
8086 version of Stand-Alone Disk 
BASIC, which is a version of its BASIC 
interpreter with a built-in operating 
system. During the last two weeks of 
May 1979, this BASIC was made com¬ 
pletely functional using the hardware 


To finish the job, sector number 64 
is read into the internal MS-DOS sec¬ 
tor buffer. Its first 96 bytes are moved 
to the application program s area. 

The Sector Buffer 

This example shoivs the internal 
MS-DOS sector buffer being used in a 
very simple way. In reality, MS-DOS 
would normally perform the disk 
read in the example more efficiently 
than described here due to its opti¬ 
mized buffer handling. By keeping 
track of the contents of the buffer, 
disk accesses are minimized. The 
resulting speed improvement can be 
dramatic particularly when the re¬ 
quested transfer size is small (a frac¬ 
tion of a sector). 

In the example, I assumed the ap¬ 
plication program was sequentially 
reading 15-record chunks (at 80 bytes 
per record) and had already com¬ 


A Short History of MS-DOS 

that Seattle Computer provided for 
Microsoft. Seattle Computer Products 
displayed the complete package (8086 
running disk BASIC) in New York the 
first week of June at the 1979 National 
Computer Conference, (This was the 
first-ever public display of an 8066 
BASIC and of an 8086 processor card 
for the S^lOO bus.) 

Seattle Computer shipped its first 
8086 cards in November 1979, with 
Stand-Alone Disk BASIC as the only 
software to run on it. The months 
rolled by, and CP/M-86 was nowhere 
in sight. Finally, in April 1980, Seat¬ 
tle decided to create its own DOS. This 
decision resulted just as much from 
concern about CP/M's shortcomings 
as from the urgent need for a general- 
purpose operating system. 

The first versions of the operating 
system, called QDOS 0.10, were 
shipped in August 1980. QDOS stood 
for Quick and Dirty Operating System 
because it was thrown togetlier in such 
a hurry (two man-months), but it 
worked surprisingly well. It had all the 
basic utilities for assembly-language 
development except an editor. One 
week later, Seattle Computer had 
created an operating system with an 
editor, an absurdity known as EDLIN 
(editor of lines). A primitive line- 
oriented system, it was supposed to 


pleted the first such read. This would 
mean that sector 35 (the first one read 
in this example) would already be in 
the sector buffer because its first 48 
bytes were needed for the previous 


The presence of only 
one sector buffer in MS- 
DOS is a design 
inadequacy that is 
difficult to defend. 


read. MS-DOS would not reread this 
sector but instead would simply copy 
the remaining 80 bytes into the area 
designated by the application. 

Likewise, when the application is 
ready to read the third chunk of the 
file, MS-DOS will find sector 64 
already in the sector buffer. The last 


last less than six months. (Unfortunate¬ 
ly, it has lasted much longer than that 
as part MS-DOS.) 

In the last few days of 1980, a new 
version of the DOS was released, now 
known as 86-DOS version 0.3. Seattle 
Computer passed this new version on 
to Microsoft, which had bought non¬ 
exclusive rights to market B6-DOS and 
had one customer for it at the time. 
Also about this time, Digital Research 
released the first copies of CP/M-86. In 
April 1981, Seattle Computer Products 
released 86-DOS version 1.00, which 
was very simitar to the versions of MS- 
DOS that are widely distributed today. 

In July 1981, Microsoft bought all 
rights to the DOS from Seattle Com¬ 
puter, and the name MS-DOS was 
adopted. Shortly afterward, IBM an¬ 
nounced the Personal Computer, using 
as its operating system what was essen¬ 
tially Seattle Computer's 86-DOS 1.14. 
Microsoft has been continuously im¬ 
proving the DOS, providing version 
1.24 to IBM (as IBM's version l.l) with 
MS-DOS version 1.25 as the general 
release to all MS-DOS customers in 
March 1982. Now version 2.0, released 
in February 1983, has just been an¬ 
nounced with IBM's new XT com¬ 
puter. 


32 bytes of the sector will be moved 
into place without a disk read. 

For its own internal simplicity, MS- 
DOS has only one sector buffer. Be¬ 
tween the 15-record reads, should the 
application request some other trans¬ 
fer that requires use of the buffer, 
then the buffer contents will be 
changed, and these optimizations are 
not possible. In this particular case, in 
which most of the disk transfer does 
not need the buffer, there will be very 
little difference in speed either way. 
Let's look at a different case where 
this optimization is practically essen¬ 
tial. 

Suppose the application wishes to 
write a file sequentially, one 16-byte 
record at a time. When the first 
record is written, MS-EX>S simply 
copies the 16 bytes into the first part 
of the sector buffer. As each of the 
next seven records is written, it too 


246 June 1983 © BYTE Publkatiarti inc 


Circle 405 on Inquiry card.' 









4295 CCMO^ 


'fri The Beginning By Richard Katz* VectriM 
Corporation 


'*fnt€!grated Grctirt Design* Courtesy of Floyd J. 
Jannes, Univeraty of iiorth Carolina at Chapei Hill 


'^Weather 5atefHt€ image' Copyright W31 
Coq^oration 


W384 -VERY MiQH RE5OLUT10M 672 by 480 pixels 
-51Z COLORS PER PIXEL, 584K of graph iC5 RAM 
- COLOR LOOK UP TABLE with 16 million color 
palette 

• ON-aOARD 16 BIT MICROCOMPUTER 

• 3D GRAPhICS SOFTWARE PACKAGE, Includ¬ 
ing rotation, scaling, translation, perspective, 
dipping, viewport polygon and filled polygon 

• HARDWARE LIRE AMD ARC GEMERATIOM 

• OM-BOARD AMD USER DEFIMABLE CHAR¬ 
ACTER SET 


• SERIAL OR PARALLEL IMTEREACE to almost any host computer 
VX128 * 8 COLORS PER PIXEU 128K of graphics RAM 

• IMCLUDE5 ALL FEATURES OF VK384 without 
look-up table for $2,495 

• VXM HIGH RE50LUTI0M RGB COLOR 
MOMITOR $1295 

• COLOR GRAPmC PRIfITER with interface 
cable $1695 

• FOR ADDITIOMAL INFORMATIOM call Toll Free 
or write V/ECTRIX Corporation, 1416 Boston 
Road, Greensboro, hC 27407 


IF YOU STILL D0N7 BELIEVE IT, CALL TOLL FREE; 
1-800-334-8181 










































Shawn are TBM-PC' compatible programs. The Columbia VP portabie runs MS-DOS* plus five other operating systems. 



RmODUaNGTHE 
COUIMBIA VP POSnUL 
BM-PCCOIIIIMIIBUTY 
ATANAFFORIMBU 
PRKL 


World Headquarters: West Coast: Eiuiope: 

9150 Rumsey Road 3901 MacArthur Blvd. Limitenstr 94 

Columbia. MD 21045 Suite 211 4050 Moenchengladbach2 

(301V 992-3400 Newport Beach, CA 92660 West Germany 

TWX 710 862-1891 (714)752-5245 02166-47007 

Telex 277778 Telex 852452 


Call our distributer nearest you. 

Access Systems Advanced Management PeripheiaJs Plus, Inc. 

Wellesley, MA Systems Montreal, Quebec, Canada 

(617) 237-7743 Aurora. CO (514) 849*7533 

<303) 7S2-2972 N.I.D.I. (National Instni- 

ment Distribution IncJ 
Dayton, OB 
(513)435-4503 


Distributors in Australia, Austria. Belgium, Colombia. Denmark, Hong Kong, Israel, Italy, Malaysia, Netherlands^Antilles, Norway, Portugal, Spain, Sweden, 
Switzerland. United Kingdom. Venezuela. 
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Ahaad in indysfry compatibility. 


Today, the Columbia VP por¬ 
table takes on hundreds of IBM-PC 
compatible software programs and 
IBM-PC add-ons or peripherals. 

What's more, six other Columbia- 
supported operating systems are 
available -CP/M-80r CP/M-86; 
(Concurrent CP/M^; OASIS-16" and 
XENIX* available soon) — stretching 
the Columbia VP's software com¬ 
patibility beyond any other personal 
computer you can buy. 


Get storied with thousonds of 
dollars worth of software FREE. 


Every Columbia VP portable is 
shipped with fully supported soft¬ 
ware that will save you thousands 
of dollars on your initial purchase. 
That means your Columbia is up 
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and running right out of the box. 
Included is: 


Perfect Writer"^ 
Perfect Filer " 
MS-DOS^with 
RAM disk 

Macro/86 Assembler 
MS-BASiC'* 
Diagnostics 
Space Commanders* 
Fast Graphs* 


Perfect Speller* 
Perfect Calc™ 
BASICA* 

Asynchronous Com¬ 
munications Support 
Columbia Tutor 
Home Accountant 
Hus™ 

CP/M86* 


Full feature performance at an 
affordable price. 


The Columbia VP portable 
features an 8088 16-bit CPU, 128K 
RAM, (additional 128K, optional). 
640K in dual disk drives, one IBM-PC 
compatible expansion slot, one 
serii and one parallel I/O, IBM-PC- 
compatible keyboard, and a 9" 
built-in monitor with ^aphics. 

The best news of all is the price: 
$2,995—including software. And 


t. 


the Columbia is built with lasting 
value in mind. Rugged single board 
design plus the flexibility to expand 
and personalize your Columbia VP. 


Made in U.S-A.—supported 
worldwide- 


All Cxjlumbia hardware and soft¬ 
ware are backed by our driers and 
distributors worldwide with national 
service provided by Bell & Howell. 
Call for the name of the dealer in 
your area. Let us show you a whole 
new world of performance and value. 


COLUMBIA 


DATA PRODUCTS 


. INC. I 


Circfe 65 on inquiry card. 


Commercial Computer Sales 
Atlanta, GA 
(104)256-9190 


Compatible Data Systems, Inc. 
Rochester. NY 
(315)437-3909 


MP Systems 
Dallas, TX 
(214) 385-88S5 


Mid Tech Associates 
Desoto, KS 
(913)441-5565 


Mid Tech Associates 
Florissant, MO 
(314)837-5200 


Mislro Dfstributii^, Inc. 
Coquitlam, B.C. Canada 
(604)941-0622 


Renaissance Technology 
Q)rp. 

Concord, CA 
(415) 676-5757 


Southeastern Data 
Products 
Lynchburg. VA 
(804)237-6286 


Commercial Computer 
Sates 

Miami, FL 
(305)266.9569 


Tele-Terminals 
Brooklyn Park, MN 
(612)536-6045 


Waybern Corporation 
Garden Grove, CA 
(714)554-4520 


Tele Term inats 
Milwaukee, WI 
(414)785-9221 


Petfecl Software. Perfect Writer. Perfect Speller, Perfect Filet, and Perfect Calc are tradetcarks of Perfect Software, lac. Hume Accounlaiit Plus is a iTademark of ContinentaJ 
Software Company. Fast Graphs is a trademark of innovative SuftwaTe^ Inc. IBM and IBM-PC are trademarka uf Intemationai Business Machines. CP/M and M P/M are registered 
trademarks of Digital Research, Inc, OASIS is a tntdemark of Phase One. MS-DOS, MS-BASIC and XENIX are tradeinarks of MICROSOFT. 












SOLID, OAK 
SOFTWARE. 



DISTINCTIVE COMPUTER FURNITURE. 
FACTORY DIRECT. 
UNCONDITIONALLY GUARANTEED. 


All the peripherals you can buy won't help 
the productivity of your computer system if 
you doni have an organized way to utilize 
them, System VII Furniture gives you an 
efficient, comfortable workspace. With the 
warmth and beauty of hand-rubbed Oak 

rUib7/ruii£ 


and the affordability of factory-direct 
delivery. 

Write us, or call our toll-free number toorder 
a full-color catalog. Send SI.00 plus $1.00 
shipping and handling.00 wf/f be credit¬ 
ed toward first purchase. 

CALL 1 - 800 - 547-8888 Oepi. f 

P.0, Box 427 • Lafayette, Oregon 97127 


is just copied into the appropriate 
position in the sector buffer* Again 
with a 128-byte sector of an 8-inch 
single-density format, the sector buf¬ 
fer would be full at this point* Upon 
attempting to write the ninth record, 
MS-DOS would find it needs to put 
the record in a different sector from 
the one currently in the buffer* The 
current buffer contents are marked 
''dirty/' meaning they must be writ¬ 
ten to disk rather than discarded* MS- 
DOS does this and then moves the 
ninth 16-byte record into the buffer* 
Note that MS-DOS did not write 
the sector buffer automatically after 
128 bytes had been written to it. This 
is because the DOS has no notion of a 
sequential file: every disk transfer has 
an explicitly specified record position 
and record size. Thus, it does not 
think of the buffer as "fuir'“for all it 
knows, the application program 
might back up and write the first 16 
bytes over again* So the data is simp¬ 
ly kept in the buffer until the file is 
closed or until the buffer is needed for 
something else* 

Another optimization was taking 
place here that may have gone un¬ 
noticed* MS-DOS is always aware of 
the exact size of its files, and the 
assumption in the previous example 
was that this file was being newly 
written. Had it already existed, MS- 
DOS would have been forced to pre- 
read each sector into the sector buffer 
before copying any records into it. 
This is essential in case the program 
does random writes, intending to 
change only selected portions of the 
file. When the file is being extended 
(as in this case), the preread is not 
performed* 

The possible outcome of this ap¬ 
proach to buffer handling is that 
when the application program re¬ 
quests a write and is told it was suc¬ 
cessfully completed, the data may, in 
fact, not yet be written to the disk. 
The alternative approach is called 
buffer write-throughf in which the 
data in the sector buffer would be 
written to disk each time the applica¬ 
tion requested a write* This would 
mean, in the example, eight rewrites 
of the same sector before moving on 
to the next, requiring a minimum of 
1.2 seconds to write just 128 bytes 1 As 


Introducing SPL 

the first multi-mode spooler 

for CP/M computers 

[f you believed that your computer 
couldn't do better than a single task 
system think again. You can convert 
your machine into a dual-task computer 
with SPL, the amazing Spooler program 
developed by Blat R+D. SPL enables you 
to use hidden capacity available on your 
CP/M computer to print documehts and 
run your ordinary programs, all at once. 

While printing, your regular 
programs won't stop 
processing, waiting for the 
printer to finish. SPL will store 
the information to be printed in 
internal or external {disk 
drives) memory until the printer is 
ready to receive the data. Result: 
your programs will run at full speed 

As SPL can use up to the full 
capacity of your disks for temporary 
storage. It's much more powerful 
than hardware spoolers, which are 
limited to 64k memory or less. 

SPL is an advanced product with 
several modes of operation. In addition 
to intercepting the output to the printer. 
SPL can print your existing text fiJes. or 
those that your programs will create from 
now on. SPL will even take care of tab 
expansion. As an added bonus, SPL 
needs no installation on most CP/M 2.x 
computers. 


If you have a computer 

Get A Second 
Computer 
FOR $139 



You could get an equivalent increase 
in computing power by spending $1000 
to $3000. but SPL is only $ 139, including 
disk and manual. 

To order your SPL program call us 
today specifying what disk format you 
require. You can charge It to your VISA 
or Master Card if you prefer. 

Blat Research-i^Developmaiit Corp. 
8016 168th SW, Edmofidt WA 98020 
Call toll-lrae t-800-LOBO-BAY 
In WA call [206] 771-1408 


250 fun* 1V83 © BYTE Publicatkinf Inc 


Circle 44 on inquiry card. 




























STATE OF THE ART 
MEMORY SYSTEMS 


512KB SINGLE BOARD IBM MEMORY W/RS232-C PORT 

• Addressable as a contiguous block in 64KB increments thru 1 megabyte. 

* On board parity with interrupt on parity error. 


SINGLE QTY. PRICE; $795.00 

MEMDISK t Allows memory to emulate disks, increases system performance!! 
FREE with purchase of memory. 



64KB SINGLE BOARD EXORCISER 
L II, AND ROCKWELL 
SYSTEMS 65 MEMORY 


• Parity checker on board. 

• Addressable as a contiguous block in 4K increments with 
respect to VXA or VUA. 

• Pin to Pin compatibility. 

SINGLE QTV. PRICE: $250.00 





512MB TO 2MB SINGLE BOARD 
MULTIBUS MEMORY 

• Pin to Pin MULTIBUS compatibility for both 8 bit and 16 bit 
systems. 

• On board parity with selectable interrupt on parity ERROR. 

• Addressable up to 16 megabytes. 

SINGLE QTY, PRICE: 5I2KB $ 895.00 

1MB $4495.00 




64KB SINGLE BOARD 
SlOO MEMORY 

Addressable as a contiguous block in 4K word increments. 
Battery back-up capability. 

Functions with on-board refresh. 

SINGLE QTY. PRICE: $250,00 


256KB TO 1 MB SINGLE BOARD 
LSI 11 MEMORY 

• On board parity generator checker. 

• Addressable as contiguous block in 256K8 increments 
through 4 megabytes. 

• Battery back-up mode, 

SINGLE QTY- PRICE: 256K& $ 595.00 

512KB $2650.00 

1MB $3995.00 


DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 



Chrislin Industries^ Inc. 

31352 Via Colinas • Westlake Village, CA 91362 • 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 


Circle 58 on inaulry card. 
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PICKLES 
& TROUT 

P.O. BOX 1206 
GOLETA, CA 93116 
(805) 685-4641 


I’RoU'f 




Start wtth a Model II floppy sys-tem and 
grow into a hard cUsk. Since all PAT 
CP/M 2 systems are fuJIy compatible, 
you will have no conversion wo'rrles. 
Special nolet PST hard disk systems 
allow you the user to configure logical 
drive ass ign me nts l o yo y r spec I f icat ions 
Write for more detaNs. 


Prepaid VISA. M/C. or COO orders accepted 
All prices FOB Goleis and subieci Io change 
CP/M is a regialered trademarh of Digital 
TR&^IO is a trademark of Tandy Gorpi 


the logical record size gets smaller, 
the time required to write becomes 
greater. 

The presence of only one buffer 
does bring about the definite possibil¬ 
ity of buffer ''thrashing." Take the ex¬ 
ample of an application such as a 
compiler that will alternately read a 
small amount from one file and write 
a little bit to another. If both the 
reads and writes consist of a single 
16-byte record, then the following se¬ 
quence will be performed for each 
pair of records* 

•read input file, get record from buf¬ 
fer 

•read output file, put record into 
buffer 

•write output file 

For each record pair, three disk trans¬ 
fers are required. The result would be 
unbearably slow. The presence of 
only one sector buffer in MS-DOS is 
a design inadequacy that is difficult to 
defend (but it does help keep the DOS 
small). The practical solution is for 
applications that must access more 
than one file at a time to provide their 
own internal buffering. By requesting 
transfers that are at least half as big as 
the sector size, thrashing can be sub¬ 
stantially reduced. 

MS-DOS 2.0 

Microsoft has now made available 
MS-DOS version 2.0 to all OEM {ori¬ 
ginal equipment manufacturer) cus¬ 
tomers of previous versions, The 10 
months put into version 2.0 by the 
MS-DOS team probably exceeds the 
total effort behind the previous 1,25 
release, including the original devel¬ 
opment at Seattle Computer Prod¬ 
ucts, While the changes have been 
substantial, the basic structure is still 
recognizable, I have been discussing 
the DOS at such a low level that most 
of what IVe talked about applies 
directly to version 2.0 as well. Here 
are the three main differences, along 
with my personal comment as 
original author of the DOS. I was not 
involved in the MS-DOS 2,0 project. 

MS-DOS 2,0 allows multiple-sec- 
tor buffers. The number is deter¬ 
mined by a configuration file when 
the EXDS is loaded. It can be easily ad¬ 


justed to the user's needs: for exam¬ 
ple, to accommodate more buffers to 
prevent thrashing (this is the ideal 
solution to the buffer thrashing prob¬ 
lem previously discussed) and fewer 
buffers to make more system memory 
available. 

The new MS-DOS does not keep 
the file allocation tables in memory at 
all times. Instead, the tables share the 
use of the sector buffers along with 
partial-sector data transfers. This 
means that at any one time, all, part, 
or none of a FAT may be in memory. 
The buffer-handling algorithms will 
presumably keep often-used sectors 
in memory, and this applies to in¬ 
dividual sectors of the FAT as well. 
This change in the DOS goes com¬ 
pletely against my original design 
principles. Memory is getting cheaper 
all the time, so dedicating a few thou¬ 
sand bytes to the FATs should be 
completely painless. Now we're back 
to doing disk reads just to find out 
where the data is. In the case of a ran¬ 
dom access to a large fragmented file 
(for example, when accessing a data¬ 
base that fills half of a small Winches¬ 
ter disk), it is possible that several 
sectors of the FAT would need to be 
visited, in random order, to find the 
needed allocation unit. 

While MS-DOS retains the original 
fixed-size main directory, it now can 
have files as subdirectories. This 
hierarchical (tree-structured) direc¬ 
tory system may be extended to any 
depth. This approach is nearly essen¬ 
tial for users to keep track of all the 
files that might be on a hard disk, 

MS-DOS version 2.0 is, on the 
whole, a substantia] upgrade of the 
previous releases. The three preced¬ 
ing paragraphs are intended only to 
point out the way the 2.0 file struc¬ 
ture differs from the file structure I've 
discussed, not to give you a complete 
product description.* 


About the Author 

Tim Paterson worked for Seattle Computer 
Products on the design of its 80S6 computer 
system and the operating system now mlled 
MS-DOS, He then worked for Microsoft for 
about a year. Since returning to Seattle Com¬ 
puter Products as director of engineering, he 
has been prinarily involved with new hard¬ 
ware development. 
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fiincc 1978 

• REPUTATION BACKED BV YEARS OF 
EXPERIENCE. 

• PIONEER IN DIRECT TO CONSUMER SALES 
OF MICRO COMPUTERS AND ELECTRONICS 

• MILLIONS Of DOLLARS IN SALES OVER THE 
YEARS 

^ TENS Of THOUSANDS OF CUSTOMERS 

• HONEST 
» RELIABLE 

• LARGE INVENTORY 

• NAME BRAND PRODUCTS 



DISCOUNT 

PRICES 


Micro Management 
Systems, Inc, 

2fi03 Thomasville Road East 
Cairo, Georgia 31728 
1912) 377-7120 


BUY 

DIRECT 


It's simple. , > > 

CALL & SAVE MONEY 


1 - 800 - 841-0860 

CONVENIENT ORDER ENTRY 


Go & Into 912-377.7120 


COMPUTERS & EQUIPMENT 


EPSON 

PRINTERS 

MX-80. $369 

FX-SO. ...$CALL 

MX-100. $CALL 

NEW PRODUCTS. $CALL 


TRS-80 COMPUTERS 


DIXOUNT 
PSICtO 
PROM 

MODEL 12...$2639 

MODEL 16.$4012 

I MODEL III.$58$ 

^ - COLOR COMPUTER... $235 

W£ CARRY THE COMPLETE LINE OF TRS-80 COMPUTERS 



OigDKIA 

PRINTERS 

MICfiOLINE aO MICROLINE 92P 
MICROLiNE 02A MICROLINE 93P 
MICROLINE aSA PACEMARK 2350 
MICROLINE e4P PACEMARK 2410 


DISCOUNT 

PRICED 

PROM 


>339 



TP-1 DAISY 
WHEEL 
PRINTER 


• LOW COST • 12 CPS 

* MICROPROCESSOR EiEORONICS 
» 10 OR 12 PITCH FROM 
> SIMPLE RELIABLE 

MECHANISM 


•499 


C.ltoh 

PRINTERS 

«o«»397 

Prowriter. $CALL 
Starwriter. $CALL 
Printmaster $CALL 


PRINTERS 

GEMINI • 10 
GEMINI • 15 


>339 


A ATARI 

ATARI 800 
ATARI 1200 

$CALL 


brother 

DAISY 

WHEEL 

PRINTERS 

$CALL 


^ eommodare 

COMPUTERS 

FROM 9 139 

commodore 64.SCALL 

VIC 20.SCALL 

VIC 1S4I DRIVE.SCAlL 

VIC 1530 DATASETTE..SCALL 

VIC 1525 PRINTER.SCALL 

VIC 1600..SCALL 

AND MORE.. SCALL 


TRS-80 

PRINTERS 

DMP-100.S309 

DMP-200...SCALL 

OMP-400.SCALL 

DMP.500....SCALL 

DMP-2100..SCALL 

DWII..SCAlL 

DWP-410.SCALL 

CGP-115. S199 


• TRS-80 DISK 
SOFTWARE 

• TRS-80 MODEMS 
AND TERMINALS 

• PANASONIC 
MONITORS 

• AMDEK MONITORS 
•COMREX MONITORS 


COMPUTE It COAPORArtON 


ACE 1000 COMPUTER 
ACE 1200 COMPUTER 


FROM 


898 


Novation 



MODEMS 


119 


0Hayesr 

MODEMS 

$CALL 


Vabatim* 

DATALIFE DISKETTES 

5 YEAR GUARANTEE 

$CALL 


• CARDCO VIC 20/64 PERIPHERALS 

• COMREX COMRITER CR-1 DAISY 
WHEEL 

• NEC 

• QUAORAM, IBM, APPLE PRINTER 
BOARDS AND MICROf A2ER BUFFERS 


ALL PRODUaS WE SELL ABE 8BAND NEW 
AND COVERED BY THE MANUFACfUBER'S 
SPECIFIC WARRANTIES. COPIES AVAtiABLE 
UPON REQUEST. 

WE DO NOT SEU ANY USED. RECONDITION¬ 
ED. FOREIGN OR INFERIOR MQDIRED EQUIP¬ 
MENT. 

PRICES AND PRODUCTS SUBJECT TO 
CHANGE WITHOUT NOTICE. 


NEW PRODUCTS 

TRS-SOMODEL IV.., SCALL 
TRS-aC PORT ABLE.. SCALL 

$CALL 


SPECIAL PRICES 

LIST ’2695 

OKIDATA PACEMARK 
2350P PRINTER 


350 CPS 


*2066 


FREE UPON REQUEST 

* DISCOUNT PRICE LIST AND INFORMATION 
KIT 

* COPY OF MFR S WARRANTY 

WRITE 

MICRO MANAGIMEMT SYSTIMS 

lEtEAAARKET DEPT NO. 1 
2803 THOMASViLlE RD E. - CAIRO, GA. 3172B 
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And now, InfoStar" 

The first DBMS you can use 
without speaking programmerese. 


So put away vour GO TOs and 
DO WHILES. 

InfoStar is one microcomputer 
data base ^tem that doesn’t askyou to 
write in code. Or learn a programming 
Icinguage. Instead 3fl3u make selections 
from an on-screen menu written in one 
eaqr language. English. 

Which means you don’t have 
to be a programmer or computer jock 
to use it. But, in case you are, there’s 
something in it for you, too. 

Wth InfoStar, 3?ou can generate 
a custom application four times faster 
than with other DBMS software. 

Reason being it has a lot of the 
features that made WordStar* the 
standard of the industiy. For instance, 
select-as-you-go menus prompt you 
through ^ procedures. And to fonnat 
a data entiy form or report, you simply 
draw it on the screen. 

We’ve said it before: what 
you see is what you get. 

But, of course, that’s 
not all you get. Fact is, 

InfoStar has more 
informative (and 
self-documenting) 




UElCOmE TO 

INFD5TRR 



capabilities than you’ve come to expect 
fix>m any microcomputer DBMS. 

Starting with report writing. A 
custom report feature — complete with 
transactional updating and exception 
processing abilities—lets you format, 
manipulate and merge countless differ¬ 
ent ways. And a quick report feature 
lets you finish faster than you can count 
them—usually in 60 seconds or less. 

Not that you have to slow down 
to sort tilings out either. Because InfbStai’ 
can sort five to six times faster than 
any other DBMS in its class. 

And for data entry, there are 
higli-end minicomputer features. Like 
batch editing. And 200 editing mask 
combinations, to name a few. 

All that’s required of j'ou is that 
you have an IBM PC, Apple II or CP/M- 
based computer. And that you tiike a 
trip over to your local 
computer store to ask 
about InfoStar. 

Th^ don’t speak 
programmerese. 

But theyrc happy to 
talk business. 


MicroPro' 

llie MicnxBmpufcr Software Conqiaiiy 


L* MicroPnOj 33 San Pabb Avcniiej San Rafael, CA 94903. (415) 499-1200. Circle 252 on inquiry card. 







BYTE West Coast 


A Guided Tour of Visi On 


William T. Coleman, a group 
manager at Visicorp, is responsible 
for Visi On and the applications pro¬ 
grams that run under it. He started 
work on the Visi On project soon 
after joining Visicorp less than three 
years ago. Prior to that he served as a 
consultant for Visicorp. 

He has also been a department 
manager at GTE, where he managed 
development of minicomputer and 
microcomputer systems that auto¬ 
mated the use of analog equipment to 
collect, analyze, and disseminate in¬ 
formation. Before that, he worked at 
the artificial-intelligence lab at Stan¬ 
ford University, where he did grad¬ 
uate work. A graduate of the Air 
Force Academy, Coleman served in 
the Air Force as a programmer at the 
Satellite Test Center. 

Bill Coleman talked with BYTE's 
West Coast Editor Phil Lemmons in 
March at Visicorp's headquarters in 
San Jose, California. Lemmons ques¬ 
tions are in bold; Coleman's 
responses follow in lightface. 

When did you dedde to do applica¬ 
tions software that uses mice? 

The original decision wasn't neces¬ 
sarily to involve mice. It was to 
develop an environment in which 
users could run applications pro¬ 
grams, We started in the first quarter 
of 1981. We came up with three 
overall requirements for a system that 


Phil Lemmons 
West Coast Editor 
Byte/McGraw-Hill, 4lh Floor 
425 Battery St, 

San Francisco, CA 94111 


we wanted to develop, and those re¬ 
quirements were the appearance of 
multiple product activation , . . 

What does that mean? 

To give the users the impression of 
actually having multiple applications 
programs available to them at any 
time. Users were to believe that they 
could use and interact with multiple 
products very generally. We were 
seeking the appearance of multiple- 
product interaction as opposed to ac¬ 
tual multiprocessing. 

So you're not "'timesharing" the cen¬ 
tral processing unit? 

In reality, when you get down to the 
depths of what weVe done, there is a 
concurrent operating system. That's 
what the Visi On layer of Visi On is. 
The Visi On layer keeps the mouse up 
to date all the time, keeps one ap¬ 
plication program running, always 
keeps interacting with one program, 
or one activity, as we call it, and can 
also do background processing for 
handling output devices, whether 
they're printers or plotters or com¬ 
munication lines. 

So while it is in some sense multi¬ 
tasking, it's not a multiprocessing en¬ 
vironment, meaning that you can ac¬ 


tually tell one program to start com¬ 
puting here and immediately switch 
to another one and watch the first 
program computing while you're in¬ 
teracting with the second. You can do 
that only in the context of output pro¬ 
cessing of the background. 

What were the other two require¬ 
ments for your system? 

The second requirement was ease of 
learning and use, which we called 
"ELU," and the third requirement was 
simple transfer of data between prod¬ 
ucts, That meant not a procedure- 
oriented transfer. In brief, we wanted 
users to be able to have multiple pro¬ 
grams on the screen at one time, ease 
of learning and use, and simple 
transfer of data from one program to 
another. 

From that weVe developed a whole 
series of objectives. The key ones 
were that programs be installable. 
That differs from Smalltalk, which 
lacks a concept of programs or prod¬ 
ucts and uses a concept of objects. 
Objects make up classes, and the class 
provides a set of methods that tell 
what will happen to an object in the 
class when an object receives 
messages. You can increase the 
methods in a class. There are also ob¬ 
jects that are communications be¬ 
tween classes and subclasses, and it's 
the class and subclass that have a 
method, etc. But our products had to 
be installable. (See 'The Smalltalk-80 
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System," August 1981, page 
36.) 

We also wanted to live with 
the vendor-supplied operating William T. Coleman 
system. We wanted our 


system to be portable across a series 
of machines, portable to many per¬ 
sonal computers. We wanted the 
system to have a consistent user inter¬ 
face, And a series of other objectives 
don't come to mind at the moment. 

Basically weVe gone through four 
development phases. Phase one was 
specification of the system and devel¬ 
opment of the human factors—those 
were two separate projects that we 
happened to call Quasar and Nova, 
During the specification of the system 
we decided to develop four different 
external product specifications so that 
we could approach the problem from 
four different angles, and we ap¬ 
proached it from as wide and diverse 
a set of angles as we could. We devel¬ 
oped all four. One was a Smalltalk 
system, one resembled a Xerox Star 
system, one was a virtual-terminal 
system, and one was a split-screen 
system. We developed about 15 or 20 
pages of specifications for each of the 
four different approaches. 

The second project was human fac¬ 
tors, and for that we built two 
models. One was a model of the user, 
and the second was a model of the 
product. We wanted to answer the 
question, What should a product 


look like conceptually to the user? 
And from those two models we devel¬ 
oped a set of interactions between the 
user and the product model. 

We drew on all of Visicorp's ex¬ 
perience in customer support and on 
problems we had with building pre¬ 
vious products. From that we derived 
two things. One was a set of prin¬ 
ciples of design that are applied to the 
system. Their names might sound a 
little funny. There are 16 of them. 
They're things like the principle of 
display inertia, the principle of the il¬ 
lusion of direct manipulation, the 
principle of guidedness, etc. We said, 
okay, these are the principles upon 
which we want to build systems from 
now on. 

Could 1 get a list of those principles? 
It's a proprietary document. 1 just 
want to mention it because weVe 
been going through phase one of the 
development of Visi On, and this was 
part of phase one. 

Next we said, okay, now we have 
these principles of design and we have 
this user and this product; now let's 
classify the interactions between the 
user and the product. So we devel¬ 
oped the concept of what we called 
BITs, (basic interaction techniques). 


We specified 16 of these; they 
are basically the atoms of the 
interaction of human factors 
in the system. Each BIT encap¬ 
sulates and specifies one kind 
of interaction between the user and 
the system. There's a menu BIT, an 
error BIT, a forms BIT, a list BIT, a 
sound BIT, a BIT for giving confirma¬ 
tion, etc. The BITs are the smallest 
atoms of things that we want to use 
consistently in any product. 

At the end of phase one, we did a 
review and we came out of it with an 
overview of our external product 
specification. That consisted of a 
drawing and a set of descriptions of 
the functions. If I showed you that to¬ 
day, you'd see that what we had in 
the mid-summer of 1981 looks very 
much like the system we have now. 
So there weren't any major reversals 
of course? 

Well, no. There was quite a bit of 
tuning because we evaluated each of 
the four designs and said what we 
liked and didn't like about each. We 
tried to put the best things into one 
system, guided by our principles of 
design. 

Did you come to a time when you 
had to make trade-offs between func¬ 
tions In the programs and ease of use? 
That's what the whole month of July 
and August was, until we came out 
with this specification. That was the 
end of the first phase. 
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The second phase was a prototype 
phase, and we actually built the 
system from scratch. We built the 
front end of the system as fast as we 
could on an Apple III and got it work¬ 
ing on an Apple III, just the front end. 
You could actually interact with most 
of the commands that are on the 
global menu line. Only about five 
people were working on this project 
full-time then, and we brought it up 
and got it working. We had to modify 
the motherboard of the Apple to use 
160K bytes of memory, and we had 
to use an Apple II with a graphics 
tablet over an RS-232C line to 
simulate the mouse, but we actually 
got it so you could play with it and 
simulate using the mouse and open 
windows and frame them and things 
like that. 

At the end of the prototype phase, 
in November 1981, we entered phase 
three. We went through a three- 
month period in which we analy 2 :ed 
and respecified the system. We 
changed a fair number of things in the 
system at that time and began build¬ 
ing it at the end of the first quarter of 
last year. 

Phase four, what weVe in right 
now, is the development phase, 1 
made a big point of the human factors 
throughout. This is a very layered ar¬ 
chitecture, as required by our needs 
for portability and compatibility with 
an operating system. In the upper 
layer, we not only have all of the 
calls—the Visi Ops, we call them— 
the operations that you would expect 
if you were using a very high level 
windowing system, but we also have 
the BITs. The BITs are actually imple¬ 
mented in the upper layer. When 
someone is developing a program for 
Visi On, he or she calls something 
named "menu" and just passes it a 
bunch of the data structures, and all 
the interaction is taken care of. So 
when we say if youVe learned to use 
one product, you've learned to use 
them all, the location of the BITs 
means that's true. The programmer 
still has to design the actual algo¬ 
rithms for all the interaction, of 
course. 

That's the history of Visi On's 
development. WeYe in the process of 
finishing the coding in some areas of 


Visi On and developing the products, 
the applications programs. They are 
in different stages of testing and 
quality assurance so that we can get 
Visi On out this summer. 

Are you producing two sets of all the 
applications programs, one to go into 
Visi On and one to go outside? 

Yes, Every product under Visi On 
and under my group is being devel¬ 
oped from scratch to work with Visi 
On and to take optimal advantage of 
the use of the mouse in the environ¬ 
ment, and they'll all be introduced for 
Visi On, They'll be much upgraded 
from our current products. We hope 
we've learned something in the last 
four years about where we have defi¬ 
ciencies. 


We're in the process of 
finishing and coding in 
some areas of Visi On 
so we can get It out 
this summer. 


Will Visiword be very different from 
the demonstration that 1 saw a few 
months ago? It looked easy to use. 
From an appearance point of view, it 
won't be very different. I think it's 
much easier to use with the mouse 
added to it, to begin with, and we've 
done some restructuring to take ad¬ 
vantage of the features. For example, 
it will let you put pictures and graphs 
into the document anywhere, and it 
doesn't just bring the pixel representa¬ 
tion in, it brings in the line represen¬ 
tation of the actual drawing and 
draws it to scale. You know, there are 
a fair number of upgrades for things 
like that. But as far as when you 
physically see the interface and use 
the rulers and whatever, there won't 
be a lot of changes. There are a cou¬ 
ple of other upgrades that it's a little 
premature to talk about. 

The User Interface 

What, in general, are you aiming for 

in the human interface? 

We were looking for something that 
was intuitive to use, very guided, and 
consistent across all products. What 
we ended up having to do in all of the 
definitions of BITs was to try to break 


down the interaction to its lowest 
possible common denominator and 
determine what's appropriate. 

Consistency and intuitiveness are 
very important. We also wanted to 
provide very obvious ways to do 
things but not necessarily provide 
multiple ways to do the same thing. 
We developed a motto early on that 
'Two is much, much greater than 
one," The motto means that any time 
you offer somebody two ways of do¬ 
ing a task, he has to decide which 
way to do it. That becomes an 
rz-factorial problem—2 times 2 times 
2 to the second power, etc. In design¬ 
ing products we believe that there are 
so many ways of doing things that 
people get afraid to try anything. 
They donY know at a given time just 
what using this key or doing some 
other specific action will do. 

On the other hand, in certain in¬ 
stances we didn't want to restrict the 
product to be able to use only the 
mouse or to require the user to do 
something only in an arcane and dif¬ 
ficult manner. 

The human factors involved in 
product design is probably the most 
underrated issue. Everybody claims 
to have ease of learning and use. Not 
everybody is qualified to design a 
product, but everybody in the world 
is qualified to say whether they like 
or don't like some aspect of using the 
product. The hardest issue is not nec¬ 
essarily coming up with something 
that's good, but finding an approach 
that everyone involved agrees is the 
best. There have been deep philo¬ 
sophical issues here as in other com¬ 
panies in the valley for years. 

About the number of buttons on a 
mouse, for example? 

We really haven't had a problem with 
the number of buttons on a mouse, 
but about what special keys to allow, 

1 should go into my mouse diatribe 
here for a minute. We specifically 
decided that we wanted only one but¬ 
ton on the mouse for selection, and 
that's all we have, A two-button 
mouse is confusing, because you 
don't know when to use one and 
when to use the other. The only 
reason for our second button is that 
we didn't like to have lots of little 
modes that you have to look at to 
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Automatic Screen Design (ASO): This 
feature permits you to specify the design 
of a form (which may be multi“page) that 
you wish to use for data entry and data 
viewing. You simply layout a screen mask 
and within seconds, without any 
programming, a data entry program can 
be generated. 



Automatic Menu Generation: This feature 
permits you to design your own menus in 
which each option in the menu may invoke 
an executable program or a batch f ile. You 
simply layout the menu pages, and within 
seconds, without any programming, your 
menu program can be generated. This 
allows you to construct user-friendly 
menu-driven packages. 



Relational Data Base Management: 

Having established data base(3) through 
use of the ASD feature, you may use the 
Relational Data Base Management feature 
to manipulate and retrieve thesedata. This 
feature supplies 12 commands and four 
utility programs to support activities like 
Select, Sort. \ ndex. Join, Reformat and so 
on. 


See DataVu™ at your iocai 
software deafer. We also 
have a demonstration 
system up and running. You 
can dial In and try most of the 
DaiaVu™ features. Call us for 
more Information. 

Thinkers 
Soft, Inc. 

P.O. Box 221 
Garden City, NY 11530 

(516) 294-8104 

Girds 385 on inquiry card. 



Report Generation: Reports generated 
from your data base{s) that become 
routine and have enduring value may be 
specified by you in detailed format to the 
Report Generation feature. It is designed 
to retrieve information from the data base 
with simple statements and perform 
arithmetic operations. 


All This. . . 

for only 

$1AQ* 

I complete 

prices subject to change Aug. t 

Available for IBM PC, CP/M^ eO: Osborne, 
Northslar. Micro Decision, Kaypro, Superbraln. 
Heath 89/ZlOO, Televideo, NEC. Sanyo, Xerox, 
AppLe N. and 8” SSSD disk CP/M'*-&6 available 
soon. 

GP/M (5 a reg^stere^^ TM of Digital Research, Inc.. 

If you want to impress your boss, or 
your friends, we'tf gladly charge you 
$700. for this software package. 
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determine how you stroll and how 
you move the window around. You 
know, if you push on this part of the 
window or you push here, one thing 
happens, and if you push twice the 
program does this, and so on. Those 
things are all nonstandard. Apple just 
came out with a one-button mouse. 
The trouble is there are so many 
modes on the mouse that you don't 
know whether you hold down the 
button or release it or whatever. 

You just click our mouse, and 
that's the only thing you'll ever do. 
On the other hand, there's a scrolling 
button, and any time you want to 
scroll, you push that down, and the 
direction you move the mouse is the 
direction it will scroll; the farther you 
move it the faster it will scroll, so you 
have direct control of scrolling. The 
metaphor is that of a sheet of paper 
on the table; you're just pushing the 
paper in different directions. 

The concept of our mouse came 
from part of our product model, 
which started with the model of a 
typewriter. The model said that there 


are keys on a typewriter, and each 
key does only one thing. It either 
deposits text on the paper or it reposi¬ 
tions where you're going to deposit 
text in some way or another. When 
you extrapolate that to a computer 
keyboard—to a monitor instead of 
paper—you now have two dimen¬ 
sions, and you have some intelligence 
behind the keyboard. So we have 
keys that deposit things on the screen, 
position the cursor, and actually per¬ 
form functions. 

When you go further than that, 
you have problems. Because there 
aren't enough keys to do all the func¬ 
tions, each programmer and the func¬ 
tions in his program decide what the 
keys will do. So, first, you end up 
with the same key doing different 
things in the program, depending on 
the context or the mode, as Xerox is 
fond of saying. That's a barrier for 
the user, who asks, “Oh, what hap¬ 
pens if 1 do this?" 

Second, when you go from one 
program to another, the keys inevit¬ 
ably do different things, so there's a 


barrier for the user in learning dif¬ 
ferent programs. We wanted keys to 
do one of two things: either drop text 
on the screen or do a single other 
function, and to do it the same way in 
every program. That's the basic con¬ 
cept, and we've had to violate it very 
little. That means function keys aren't 
portable from one machine to the 
next. You don't see those on the Lisa 
and you don't see those used on our 
machine, but it really does limit what 
you can do with keys. 

But you have a Delete key and. . . 
Yes, we have a small subset of 
keys—the cursor keys, Delete key. 
Backspace key, etc,—that always 
work the same way whenever you hit 
them.There's only one function for 
those keys, the same in every prod¬ 
uct. 

Visi On's Data Structures 
Let's look at another issue in integra¬ 
tion, transfer of data. Can you say 
anything about Visi On's data struc¬ 
tures? 

It might be easier to give you an over¬ 
view of the architecture, but I'll try to 
explain. At the lowest level of Visi On 
we use the native file structures. And 
they must also read and write and 
open and close MS-1X>S files. Above 
that we built something we call an ar¬ 
chive, for storing all the data. Inter¬ 
nally we also call it an object store; 
it's where we store all our data 
objects. 

The object store is three layers 
deep. On the top is the volume layer, 
in the middle is the object layer, and 
on the bottom is the files layer. From 
a programmer's point of view, he's 
actually manipulating all three of 
these layers to manage a hierarchical 
file structure. The reason for volumes 
is obvious: we want to go across 
volumes that can be on Winchester 
disks or on remote file servers or 
whatever. 

The idea of objects is not so ob¬ 
vious, but the idea is that users will be 
manipulating objects. They'll think 
they're manipulating a spreadsheet, 
but a spreadsheet may be multiple 
files. You may have one file that's the 
formulas, and so on. Users want to 
know only about the composite ob¬ 
ject. I don't ever want to show them a 
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C.O.D. fURCKASE OHDEH OB CHAflCE S3C.QP 
MINIMUM MAIL ORDER 46.00 


B£ND S 25 FOR OUR CATALOG 
f£A TURING THAWaiSTORS & 
RECTIFfRa. I4G HAMPSHIRE 
ST CAMBRIDGE. MASS VI* 


0 


SOLID STATE SALES 

P.O. BOX 74 B 

SOMERVILLE, MASS. 02143 


TEL. (617) 547-7053 
TOLL FREE 1.800-343-5230 

FOR ORDERS ONLY 
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The SIOO-PC by Lomas Data Products: 
Offering high performance at a “low” price... 
and it’s IBM-PC diskette compatible. 


The SIOO-PC is a cost effective high performance 

floppy based system ideally suited to business 
and scientific applications. 


The system offers the following standard features: 

■ Two S Vt" double sided disk drives 
(640 Kbytes of storage) 

■ Two serial ports. Two parallel ports 

■ Battery protected clock calendar 

■ MS-DOS** operating system (others optional) 

■ 128K RAM 

■ 8 MHZ 8088 processor (8087 optional) 

■ IS slot SI00 mother board 

■ Attractive desktop enclosure 


And, the SIOO-PC is diskette compatible with the IBM-PC and 
most programs will operate without any changes, Plus, with its 
SI00 bus expansion capability. . . your system will never be 
outdated. 


LDP also offers a complete line of SlOO bus board 
products & support for the system integrator. . . 


■ LIGHTNING ONE*** 8086/8088 CPU 

8086 or 8088, with 8087 and 8089 coprocessors. Up 
to lOMHZ operation. PRICES start at $425.00 

■ HAZITALL SYSTEM SUPPORT BOARD 

2 serial, 2 parallel ports, battery protected clock 
calendar, Hard disk controller host interface. 

PRICE $325.00 

■ liDP128/2S6K DYNAMIC RAM 

Advanced dynamic RAM with LSI controller 

for failsafe operation, parity.... 

Price 128K - $495.00, 2SSK - $795.00 

■ RAM67 HIGH PERFORMANCE 

STATIC RAM High speed (100ns) low power CMOS 
static RAM, 128K bytes, extended addressing. 

PRICE $1200.00 

■ LDP72 FLOPPY DISK CONTROLLER 

Single/double density, single/double sided disks, 
both 8" and 5 W" inch drives simultaneously.. 

PRICE $225.00 

■ LDP88 8088 SINGLE BOARD 

COMPUTER 8088 CPU, IK RAM, 8 K EPROM, 
Monitor RS232 serial port, 8 vectored inter¬ 
rupts. PRICE $349.00 


*CP/M-SS. MP/M-8S and CONCURRENT CP/M^ are Irademarks of DigHa! Resestrch 
**MS-DOS IS trademark of Microsoft. 

***Lightning One is trademark of Lomas Data Products, Inc. 


Two additional boards are available for JULY 
delivery. 

m LIGHTNING 286 — 80286 CPU BOARD 

Offers 4 times the perfoimance of a 5MHZ 8086 
CPU while maintaining software compatibility. 

.PRICE CALL 

■ OCTAPORT 8 PORT SERIAL BOARD 

8 serial ports 0 to 19200 baud operation real time 
clock interrupt. Ideal for multi-user systems such as 
MP/M-S6,* . PRICE CALL 


All of LDP boards are fully tested to exacting 
standards and carry a one year warranty. We 
specialize m 16-bit products <St support the four 
major operating systems for l6-bit processors: 
CP/M-86*. MP/M-86, CONCURRENT CP/M-86*. 
and MS-DOS (PC-DOS). 

If your application requires 16-bit computing 
power and 
versatility, call 
Lomas Data 
Products today. 


Dealer inquiries invited. 

LOMAS DATA PRODUCTS, INC. □ 66 Hopkmton 
Road, Westboro, MA 01581 □ Tel: (617)366^6434 
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At Diamond Software we 
offer the best selling business application soft¬ 
ware for your IBM PC» CP/W or Apple Computer at the lowest 
possible prices. And we maintain a complete technical department 
to assist you before, during and after your system purchase. Not or>ly that, we 
offer same day shipment on most Items and we accept Visa, Mastercard and 
also American Express. W“lf even pay the shipping charges if you send 
us a money order, cashiers, company or personal check. Purchase orders 
are gladly aoceptecl from quallfi^ organizations and we welconrie dealer 
inquiries. Gai Kamond today, youH beglad you did. 

A TO ORDER CALL TOLL-FREE 1-800-227-0545 

< ^H) Diamond Software Supply 4S4 Park Asffi, Sufte 123 • Oakiand. CA 94511:) 

For price quotes, inf qfmation, of in Caiffomia call 1 - 41 &-©93-7676 We credil your order for 
V Ifiecall TiiohnkailOofMSrtmBnt|415)093-767B. fmemaJiontBlTeiEx33S139[attn 1491 

Support, Service and Price. 

Shippir>g,^Hairrtfnng UPS surface S3 00 plus an additional $3.00 per iteim for UPS Blue 
COO orders add $4 00 For personal check allow 2 weeks for deiivery. AH items subject 
fo avsttatiiiity, pric^ subject to change wittioui notice. CaHt. residents please add 
6>i^o saiss lax.registered rradennark of fntemaiiof^l Busm^s Machines 
CP/M Digital Research. 


whole bunch of DOS files with arcane 
fi-character names with 3-byte trailers 
on them, I want to show them a name 
in the context and the way it's defined 
in the context of the kind of product. 

Now, above this, the volume layer 
knows about password protection/ 
encryption, so a user can password 
protect/encrypt, and the object layer 
knows about file types. We have mul¬ 
tiple file types, but 1 won't go into 
them. 

Simply, we have multiple file 
types, there is a layer called the object 
store in which all the data is stored, 
and all transfers are done through 
Visi On, Products don't have to do 
anything about transfers or conver¬ 
sion of data. What happens when the 
user selects Transfer and points at a 
source object to transfer, be it a block 
of data in the middle of a Visicalc 
spreadsheet or some abstraction of 
that—like pointing at the name of a 
Visicalc spreadsheet—is that Visi On 
win transfer the whole spreadsheet. 
Or if you're pointing at two column 
headers, Visi On will transfer all the 
columns between those two points, 
something obvious like that. 

Once the user points at that and 
points at the destination location, 
Visi On takes over. First, it actually 
queries the product: "In the context im 
which data was pointed at, what 
types of data can you pass?" And the 
program or product will say, "I can 
pass type X, X, and X." And then Visi 
On will query the destination product 
the same way and do a match* 

Then Visi On will actually physically 
transfer the highest-order pairing, 
meaning that the higher the order, the 
more context is transferred with it* 
The highest-order data type actually 
is called "owned," and that means the 
data will probably be transferable 
only to another instance of the same 
product. For a spreadsheet that will 
have all the formulas underneath it, 
all the formatting information, col¬ 
umn widths, the whole nine yards* 
But if you're transferring that into a 
word processor that doesn't know 
anything about calculating formulas, 
all it's going to want is enough data to 
know whether it's character, 
numeric, and what the precision is* 

That gives you some idea of how 
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Ege-Ouard... 

the only emti-glare shield* 
made with lead to 
cut eye fatigue caused 
1^ glare, X-r^, 

CIV radiation & microwaves 
from computer terminals. 


the transfer actually takes place. 
Therefore, as far as the product is 
concerned, transfer is a general pro¬ 
cess. All the product has to do is res¬ 
pond, can give you this and this/' 
and then when the other product 
says, "Okay, give it to me/' that 
passes the data. Visi On takes care of 
everything else. 

And the objects you described are like 
the objects in Smalltalk—they carry 
some information about how they 
can be handled? 

An object in Smalltalk basically is a 
message, yes, that carries with it 
something that says what can be done 
to it. Visi On objects are not that 
complex. They're objects . . . yes, 
they do have context of what their 
formatting is, but they aren't 
Smalltalk objects. We just call them 
an object store. The lowest level of 
the system rs an object-oriented 
system, though. 

Visi On's Architecture 
Could you talk about Visi On'$ ar¬ 
chitecture? 

Sure, I don't have any problem with 
that, Visi On basically is composed of 
three levels. The lowest layer is called 
the Visihost. That's the machine- 
dependent code. At completion time, 
it will be approximately 35K bytes of 
code, of which two-thirds is C and 
one-third is assembly language. Now, 
the Visihost and the host operating 
system in the first version of Visi On, 
which is for MS-DOS 2.0, must 
always be resident. So you're talking 
about 50K bytes that must always be 
resident. That's the base system. 

Visihost is an object-oriented 
operating system, and it's composed 
of 10 object types. A better descrip¬ 
tion would be abstract data types. 
The objects or types include things 
like file device, keyboard, sound- 
maker, raster, segments, ports, etc. 
But what they actually implement is a 
layer above which is the Visihost in¬ 
terface. The Visihost interface is 
machine independent and provides 
the services that are required by Visi 
On itself. 

Visihost uses the concept of objects 
to implement above it what look to 
the user like a lot of concurrently pro¬ 
cessing activities. You can establish 


The new Eye-Quard anti glare 
screen shield is made of 
strong, impact-resistant, 
lead-impregnated acrylic. 

It is identical to the 
material used as windows 
by nuclear power plants and 
hospital x-ray facilities 
to block radiation and protect 
personnel. And, even though 
Eye-Guard screen shields 
contain 30% lead (by weight), 
they are completely 
transparent. 

Whether your eye-faftigue is 
caused by glare, radiation, 
or both, from your computer 
terminal, Eye-Guard will 
give your eyes relief. 

Eye-Guard is the only 
anti glare shield on the 
market made with lead. It's 
the only product that can 
make that claim. 


eliminating the possibility 
of damage to your eyes from 
computer generated radiation 
that it's sold with a 100% 
money-back guarantee 
of satisfaction. 

If your eye-fatigue isn't 
absolutely eliminated in the 
first 30 days, we’ll buy back 
the Eye-Guard Leaded Screen 
Shield for the full purchase 
price. 

Order your &e-Guard Leaded 
Acrylic Anti-Glare Radiation 
Shield today. 9^4" 
or 10" X 13, complete with 
velcro fasteners for easy 
attachment to most monitor 
screens. $129.95. 

Eye-Guard Leaded Acrylic 
Radiation Shields (without 
anti-glare hher), $119.95. 

Dealer [fiquJries invited. 


It is so effective at 
reducing eye-fatigue and 


•AHachesto comptrterlermlnal iwlh corvenienf Velcro 
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FOR CREDIT CARD ORDERS 


CALL C800] 
221-7070 


IK NEW YORK STATE, 
CALL [ 212 } 983-6876 



Mail to: 

Clair Instrumentation Systems, Inc. 
132 W. 24th Sl, New Varis, H¥ 10011 


Pleiise ship the fbIbMnng Eye-Cuafid Leaded 
Acrylic RadiatioTT Shlekk 

_Kl I md/of _lO'' n\y widi 

flltef @ ^129.^ *_ 


.—SVi" xl 1ancl/or_10^' xl3'' wtthcxjt 

anti-gl^re filter® ^119.95 *- 

Total number ordered___ 

Ship Regular UPS □ UPS Blue L^ED 


Parcel Post □ OverseasO 

Add 54JOO each for shipping and handling. 
Add ^10.00 for shipping overseas, parcel 
post or UPS Blue Label, 

Add sales tax where applicable. 

ViaaD 


Charge to my MasteiCaid □ 




No, 

My check for ^ 

Expires 

indudlr^g shipping 


costs ffictosed:. 



Ship to: 



NAME 


3 

ADDRESS 



CfTV 

STATE ZIP 




Lansley-StClair Instaimentation Systems, Inc. 


132 W. 24th SL, New York NY 10011 

Clrnlft d:R7 rm IrirtrilTv r'orH 
























HIGH RESOLUTION GRAPHICS 

FOR SUPERBRAIN, COMPUSTAR, Z-89 & TRS-80 MODEL II. 

XCEL™ HARDWARE: A retrofit package for graphics display with 512 x 240 
resolution. TRS-30 Mod. 11^ $696. Alt others, $895. 

XCEL™ SOFTWARE: Operates under and is compatible with Basic, 

Fortran, Cobol, PU and Pascal. 



SYMBOL GENERATOR- $175 

Alternate character sets with bold face, 90° 
rotation, circles, quadrants, vectors, rec- 
tarrgles ar^d area fills. 


GRAPH PLOTTER- $175 

Lme, graph, histogram, bar graph and 
scatter plot with automatic annotation 
of axes scaling. 


GRAPHICS 

TERMINAL- 


$395 


Configures computer as i 
low cost graphics 
terminal. 


"NEW'' SCREEN PRINTER-$65 

Allows hard copy printout on most dot 
matrix printers. 



3 D GENERATOR-$345 

Creating, editing and viewing 
"Wireframe” objects from any 
angle with scaling zoom and 
graphics editor. 


SURFACE 
PLOTTER-$395 

True perspective view 
with hidden line 
removal. 


SAVE UP TO $950 ON PACKAGE PRICE OFFERS! 

FOR MORE INFORMATION CALL (213) 320-6604 

iVIAXXEKi IIMC. 2908 Oregon CourttTorrance, CA 90503 
Available in Europe from Micronex Ltd., Chew Magna. England 3042 (STD 027-569 3042) 




TRS-SD-pegiMitMefl TiJnpir Da|p* Bffipirwk IrfWKtt. 

tnictnniWk ^eklnviik 


How to make 
dBase II' work magic. 
IfSosnop 
with Autocode; 

Finally, the first practical application of artificial intelligence In 
personal computer software. Autocode t is a powerful program 
generator for dBASE II. No prior knowledge of programming required. 

I-laoinriKBiaiE n- 

• Aufomotic memjs 6t sub nneruis # Ai^omatic programs in dBASE II 

• ALftomat i c data snfry screens ccx^e with i nteroclivs set eens 

• Automatic data entry roufines^^^^* J^^kriowledge of dSASE II 

• String, numeric, date & • CP/M & MS DOS operating systems 

calculofed fields • Handy pocket size manual 

• Automotlc multiple reports • Average learning time only 4 hours 

STEMMOS LTD: 

__666 Howair^^reet, San Francisco, CA 94105 
Just send the following to address above today. 

• Your diskette fornxat & hordwore ^ • Your name & complete address 

• How mony Autocodes you want at S200 eoch. • A checker money order 


ORDER TOU FREE 800-2274617 (Ext. 417) IH CA CALL 600-772-3546 [Ext, 417] 


Credit card buyers mciv substitute (heir card riumber and expiralion 
date for the check. Or call us toll free and save the trip to the mnU box 



US Address b66 Howard St San Francisco CA 94105/UK. Address 344 Kensington High StreeJ, LondonW14 
Tel (ai5) 777-3800 Tel: 01602 6242 

c®ASE 11'' Tale ’Jn ColifOrnia aqu 9% SQ'es ion Auiocooe STemmos tta 


instances of the objects by just send¬ 
ing messages to them on a Smalltalk 
message-class type interface, You end 
up with a process ID or an object ID, 
which is very similar to a concept in 
Smalltalk. 

The whole concept here is that 
everything is machine dependent, and 
the whole virtual machine upon 
which Visi On rests is isolated. Above 
that sits Visi On itself; internally we 
call it the Visi On Operating System, 
VOS. 

The Visi On Operating System 

Visi On, or VOS, is an activity to 
Visihost, as are all products—appli¬ 
cations programs. As far as Visihost 
is concerned, everything that sits 
above it is an activity to it. What's 
special about VOS to Visihost is two 
unique capabiltties. First, VOS is the 
only activity that actually does direct 
Visihost calls. All other calls come 
through VOS itself. In other words, 
VOS does a pass-through, so a prod¬ 
uct thinks it's doing all calls to VOS. 
Second, VOS is the only activity that 
communicates with the user, meaning 
the only activity that directly receives 
keystrokes and mouse points. So the 
VOS is a very key activity; it's the 
one that sits in the middle of every¬ 
thing. It's the one that is really the 
concurrent operating system. 

Now, what VOS implements is all 
of the Visiops, the basic operations 
for reading and writing the files and 
all the things you'd expect an operat¬ 
ing system to do. Included in that is 
also all of the device layer. That is a 
layer in itself, because we have not 
only developed this archive, but also 
a Graphics Kernel Standard (GKS) 
Virtual Device Interface. And we ex¬ 
tended that to include alpha text, so 
it's not just the GKS. We can handle, 
from the same interface, total device- 
independent printing to output 
devices. 

The other thing that Visi On im¬ 
plements directly is the BlTs, which a 
product merely calls and says, "Do it, 
and here's what 1 need," and then Visi 
On handles the whole thing. Visi On 
will even replace its screen, its part of 
the window, and then put back the 
initial contents when it's done. 

Something else that looks to a 
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The new COMPAQ Portable Computer. 
IBM compatibility to go. 





I imple, isn't it? The COMPAQ^"* 
Portable Computer can do 
Iwhat the IBM® Personal 
Computer does. To go. 

It runs all the popular pro¬ 
grams written for the IBM, It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec¬ 
tronics that give it additional 
capabilities and functionality. 
There's really only one big dif¬ 
ference, The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput¬ 
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client's office. 

If you use a portable type- 
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer, add 
the COMPAQ 


you'd probably need to buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process¬ 
ing, The COMPAQ Computer's 
display screen is nine inches diag¬ 
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 

The bottom line is this. The 
COMPAQ Computer is the first 
uncompromising portable 
computer. It delivers 
all the advantages 
of porta¬ 
bility 


In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan¬ 
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu¬ 
nications interfaces including 
ETHERNET™ and OMNJNET™. 

If you're considering a per¬ 
sonal computer, there's a new 
question you need to ask your¬ 
self, Why buy a com- 


3 


puter that 
isn't portable? 
For more 
information on 
the COMPAQ 
Portable Computer 
and the location of the 
Authorized Dealer nearest 
you, write us. COMPAQ 
Computer Corporation, 12330 
Perry Road, Houston, Texas 
77070. Or call 1-800-231-9966. 


Portable as a 
mobile unit that 
can use the same pro¬ 
grams, the same data disks, and 
even the same user manuals. 

There are more programs 
available for the COMPAQ Com¬ 
puter than for any other portable. 
More, in fact, than for most non¬ 
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 

With most other portables 


without trad¬ 
ing off any com¬ 
puting power capability. 

And what do those advantages 

cost? 

Nothing. 

The COMPAQ Por¬ 
table sells for hundreds 
less than a compara¬ 
bly equipped IBM or 
APPLE® III. Standard 
features include 128K 
bytes of internal memory 
and a 320K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and additional disk drive up¬ 
grades are available options to 
double those capacities. 


iorpo 

IBM* is a registered IradeTnarltcil IntpinatianaJ Business 
Machines Corporaticn. 

ETHERNET™ is a irademark cf Xerox Corpaietioo. 
OMNTNLT™ is a Lrademai'k df Corvus .Systems- 
Anple* Lg a rQgisteTed trademark of Apple Computer. Inc- 
COMPAQ'* is a irademark of COMPAQ Computer 
Corporation. 
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product as if it's part of Visi On is a 
series of activities which are really 
separate. That series includes the files 
window, the workspace window, the 
scripts window, and the services win¬ 
dow. Even though they might appear 
to be part of Visi On, they really sit 
on top of Visi On and use the services 
that happen to . . . 

Just as applications do7 
Just as applications do. 

So all the applications go to these 
same services? 

All the applications use these ser- 
vices, but they do so through Visi 
On. What you have above Visi On or 
VOS itself is an interface we call the 
Visimachine interface. That is all of 
the calls that you need as a product 
designer to use all of the facilities pro¬ 
vided by Visi On. 

This is the virtual machine? 

For product designers, this is the vir¬ 
tual machine. 

What's the relation to Visihost? 

It's much more extended than 
Visihost. The whole idea of this ar¬ 
chitecture is that of nested abstract 
machines. The concept originated 


with Edsger Dijkstra back in his THE 
{Technische Hochschule Eindhoven) 
operating system in the early 1960s. 
You have a low-Ievel machine that 
implements all the very very basic 
functionality, and that's Visihost, 
That does the reading and writing of 
basic files. But the archive does a lot 
more—and that's in Visi On. It will 
do your basic device puts and 
gets—whatever it takes to read and 
write to a device—but it doesn't 
know anything about this whole vir* 
tual device interface above it. You 
have to have a driver that knows in 
between the two. 

So what you have is a very low- 
level machine that provides just bas¬ 
ically a virtual memory machine. 
That's very important. All these 
p roducts run in the pseud ov irtual 
memory that we developed in soft¬ 
ware, You have this low-level ma¬ 
chine, and above that is Visi On 
itself, which is much higher level ser¬ 
vices for products, and it's machine 
independent. We've nested the great¬ 
est amount of coding in the smallest 
possible area. 


The Visimachine spec is the specifi¬ 
cation for all of these high-level ser¬ 
vices: the Visiops, the BlTs, and all of 
the higher-level functions that Visi 
On provides through the services 
windows. For a product sitting on top 
of the Visimachine, it is as if the prod¬ 
uct is running all by itself in its own 
virtual machine, in its own virtual 
memory, so it has as much memory 
as It wants, and all the product is do¬ 
ing is communicating with Visi On. 

The theory of the interface comes 
from Brinch Hansen's concept of con¬ 
current processes, which he calls 
"communicating sequential pro¬ 
cesses." What it means to us is that as 
far as calls are concerned, the 
Visimachine and the activity interface 
look to each other like two big pro¬ 
grams with dual entry points. 

Every call that Visi On makes— 
remember, Visi On is the only thing 
that gets a keystroke or listens to the 
user—every time the user does some¬ 
thing that causes an input to the prod¬ 
uct, Visi On says to the product, 
"Here, do this," and then Visi On's 
blocked for I/O (input/output). 


Make your micro work like a mainframe. 


First, neatly tape the '’370" label onto 
your IBM Personal Computer. 

Now slip a dBASE 11™ disk into 
your main drive. 

That's it: your IBM PC is now ready to 
run a relational database system, the kind 
IBM put on their mainframes last year. 

And you're ready with more data 
handling power than you would have 
dreamed possible before dBASE 11. 

With a word or two, you create data¬ 
bases, append new data, updatef modify 
and replace fields, records and entire 
databases. Display any information, 
report months worth of data in minutes 
and zip through input screens and 
output forms. 

You can use it interactively for 
answers right now. Or save your instruc¬ 
tions and repeat everything with two 
words: do Manhours, do Project X, do 
whatever has to be done. 

To try dBASE 11 free for 30 days, 
drop by your local computer store. 

Or if they're sold out, call us at (213) 
204-5570, If you don't like it, you get 
your money back. 

But if you do that, you'll have to 
remove the label. Because nothing short 
of a mainframe works like dBASE II. 
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NEW THBBEU HNCH 


HARD DISK STSIEMS 



Tarbell now offers you a line of 5-inch hard disk 
systems with amazingly low cost per megabyte, 
The systems come in 5,10 or 16 megabyte format¬ 
ted configurations. 

Each system inciudes; 5-tnch disk drive, 8-inch 
metal frame with 5-volt and 12-volt regulators, 


hard disk controller and cable, CP/M 2.2 for Tarbell 
floppy and hard disk, and documentation. 

Features include data transfer rate of 5 mega¬ 
bits per second and average seek time of 120 mil¬ 
liseconds. 


LESS COST PER MBYTE 


5 Mbyte hard disk subsystem.$2095 

10 Mbyte hard disk subsystem .$2265 

16 Mbyte hard disk subsystem .$2375 

Cabinet including power supply... $200 


EMPIRE COMPUTER SERIES ALSO NOW OFFERS 
5-INCH HARD DISKS. , ,,,, 

The Empire series of computers are now available with 
5-tnch hard disk systems in the 5,10 or 16 megabyte versions. 

All Empire computers can be purchased as multi-user sys¬ 
tems offering additional ports for 4 CRTs and 2 printers, and 
including 256K main memory. 


950 Dovlen Place, Suite B 
Carson, California 90746 
(213) 538-4251 


Manufacturers of computers, components and software. 
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CompuShack 



special 
of the 
Month! 


IBM PC- COMPLETE LINE 


IBM 


PC System includes 64K IBM-PC with 
320KB Floppy Disk Dnve, Contfollec 
Color Graphics Card* Monochrome 

Monitor. All for only.$2599-00 

LOTUS 1-2-3 SOrrWAflE -. $459 


TAVA CORP. PRODUCTS 


e 


TRUMPCARD 

A unique memory card with 256K Ram 

Game l/Q and Serial I/O- 1499-00 

TRUiytP CARD II 

Serial I/O and 5t2K fuily populated 
memory card .. . - $699-00 



•iBM IS a legisrefeo (rademarit of fBM CcHporaiton 


BIG BLUE 

Dual I/O ports, dual processing. Serial port 
Parallel port, 5 MHZ. Z80 B. 64K. Hard 
disk interface. Clock/Calendar, lets you run 
existing CP/M* software. 

List tS89. Ours t479 


HARD DISK SYSTEMS FOR IBM 
AND APPLE 


DISK DRIVES 

For IBM PC 

Tandon 100-2. S249 

Teac 55-B Slimline 320KB. J279 

Shugart SA-455 Slimline 320KB . *259 


DATAMAC 

6MB. $1395.00 

12MB. $1595.00 

18MB . $1995.00 

Complete subsystem with software, 
cables and power supply. 


OAVONG FOR IBM 


OTHER PRODUCTS FOR IBM 


MODULE CONVERSIONS FOR 
YOUR IBM-PC 



Internal 

External 

SMB. ^ . 

$1495 

11695 

10 MB. 

11795 

$1995 

1 SMB. . 

12295 

S2495 

;?IMB. , . 

. $2595 . . 

$2795 

32MB, . 

$2995 

$3195 


LI 

TRUMP CARD V 

Features Parallel and Serial I/O. Game I/O 
and a Clock/Calendar with battery 
back-up. A fully populated 256K memory 

board .. $599.00 

PERSYST 

Time Spectrum. Four Function Card 64K 
Ram, Clock Calendar. Parallel Port Serial 

Port. $399.00 

QUADRAM 

Quad Board - 256K, Parallel Port. Serial 
I/O Clock Calendar with battery backup 

. $599.00 

St2K Ram with Serial I/O $799.00 
AST RESEARCH 

Combo Plus- 256K. Parallel & Serial 
Port. Clock Calendar W/Bat. back-up. 
Superdrive. Superspool . . $499.00 

Mega Plus- 512K, Parallel & Serial Port. 
Clock Calendar W/Bat back-up $999.00 
MAYNARD ELECTRONICS 
Floppy Disk Controller $179.00 

Floppy Disk Controller w/Parallel 

Port. $229.00 

Floppy Disk Controller w/Serial 

Port. $239.00 

HERCULES GRAPHICS CARD 
This card gives you 720 x 350 
graphics. $499.00 



== PRINTERS 





80286 

16032 

UNIX/XENIX" 


Visit our Stores for more detafisl 


FLOPPY DISK DRIVES 


SHUGART 

SA400 SySD 
SA450 DS/DD 
SA800/80I SS/SD . 
SA8S0/85t DS/DD 


$169.00 

$239.00 

$365.00 

$459.00 



EPSON 

FX-80 FT w/Graftrax Plus 
FX-lOO FT W/Graftrax Plus 
MX-80 FT w/Graftrax Plus 
MX-100 FT w/Graftrax Plus 

STAR MICRONICS 

Gemini lO . 

Gemini 15 . 

SMITH CORONA 

TP-I parallel 
TP-1 serial 

C'lTOH 

GX-lOO ISO CPS Dot Matrixl 
8510 

1550 115’'] . 

F-IO (40 CPS, Letter Qual.) 
F-IO (55 CPS. Letter Qual.) 


$599 

$799 

$499 

$699 


CALL 

CALL 


$579.00 

$579.00 


$249.00 

$469.00 

$699.00 

$1395l00 

$1695.00 


NEC 

SPINWRITER 


SEC 



TANDON 

TM-IOO-I SS/DD . 
TM-IOO-2 DS/DD 
TM-100-4 DS/DD 
TM-848-1 SyOD . 
TM-848-2 pyOD 

SIEMENS 

FDD 100-5 ... .. 
FDD 200-5 

QUME 

DT-5 DS/DD , . 
DT-8 DS/DD . . 


$189.00 

$249.00 

$359.00 

$425.00 

$499.00 


$159.00 

$199.00 


$269.00 

$469.00 


7710-1 
7715-1 
7730-1 
7720-1 
7725-1 

OKIDATA 

82A. 

83A. 

84AP parallel 
84AS serial 
92A. ., 

93A. 


$1995 3510 
$2195 3515 
$1995 3530 
$2595 3550 


$1395 

$1395 

$1595 

$1895 


$2595 PC8023A $ 495 


$429.0C 
$699^ 
$999.1 
$10994K 
$525.01 
$9994K 


•APPLE 15 if regtSfcied triwitm^rk qf /^iTple CDfnpLflcfs. fnc 


•CRM and CPfMS6 ane regnitnetJ trademarks o# DifliCal 
Ifeieafctt. Jne. 
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WE'VE MOVED 
TO BIGGER FACILITIES 
TO SERVE YOU BETTER 
PLEASE NOTE OUR NEW PHONE 


( 714 ) 261-1000 

Sales and Service: Business Si Home Compurers 

PRfCES AND AVAILASiUTY SUBJECT TO CHANGE WITHOUT NOTICE 



JAVA PRINTERS 
BV DIABLO _ 

620 (126 CPS]. . ..$899,00 

630 (CALL) .. $2395,00 

ANADEX PRINTERS 
DP9500A 

1 50 CPS. Dor Matrix 132 Cof S1395-00 
DP950I Same as (DP9500A) 

W/Graphics. $1495.00 

DP9620 

200 CPS.. . - $1495.00 

IDS PRISM 

Prism J32 [B & Wj. $1395.00 

BROTHER (Mstlier 

HR-f A paraffe!. \ $769.00 

HRH A serial. $869.00 

Tractor feed option , _ ... $135.00 

MONITORS 



AVAILABLE (All Models) . CALL 

AMDEK MONITORS 

Color) $359.00 

Color fl. . . $699.00 

Color [ll . . $399.00 

300A. $199.00 

3I0A. $239.00 

PRINCETON CRAPHIC SYSTEMS 

His Res. Color. $599.00 

TELEVIDEO 

910 . . $699.00 

925 $799,00 

950 . $999.00 

SINCLAIR/TfMEX PRODUCTS 

MEMOTECH PRODUCTS 

I6K Memopack.$ 59.00 

32K Memopack.. $ 99.00 

64K Memopack. $169.00 

Memopack High Res. Graphics 

$139.00 

Memopack Centrorfics parallp ffilci” 
face , ^ ^ . $139.00 

EPSON QX-10 

Z-SO CPU. W/64K Ram Video Graphics 
Processor, 12^ monitor and many more 

features . . CALL 

HX-20 

Notebook Computer. CALL 


‘DATA DRJVF. APPLETTE I APPJ.ETTE ?. md TKUMP 
CARD are registered rrademarijs of TAVA Coipdratton 


EPD PRODUCTS 

Lemon Surge Protector 
Lime Surge Protector. . 
Peach Surge Protector.. 
Orange Surge Protector 
Plum Surge Protector . 


$49.95 

179.95 

189.95 
1129.95 

148.95 


apple 


0 



Apple He 64K Complete System. 80 
Column Card, One Disk Drive w/Con- 
troller. Monitoc Stand, plus 20 diskettes 

, . . . $1995.00 

Apple II -I- Compatible Computer 
System W/48K of memory. One ' Data 
Drive" disk drive. Controller card. 12" 
green screen HEResolurlon Monitor. All 
Cables are included for a Compushack 
price of . $999.00 

OTHER PRODUCTS 
FOR APPLE 


Special of the Month! 

$2 

O 


TAVA CORP. $259 

DATA DRft/E® 



HAYES MICROCOMPUTER 
PRODUCTS 

Micromodem II 300 baud . $299.95 
Smaitmodem 1200 baud full 

duplex . . . $529.95 

KAYPRO II COMPUTER SYSTEM 

64K Ram. Perfect Writer. Perfect Filer. 
Perfect Speller, Perfect Calc. S-Basic. 
CP/M^version 2.2. two disk drives, 9" 
(green) monitor. RS232 interface. 

Printer interface . $1699,00 

DEC Rafnliow 100 

Keybaord. CPU 2 80/8088. 64K. Serial 
RS232 Port. Two X*4Q0KB Disk Drives. 
Monitor CP/M86®y80 Software. Printer 
and cable. . . , $3495.00 

DECMATE II 

Complete System. Keyboard, CPU, 64K 
Words Ram. two 400 KB disk drives, 
monochrome monitoc operating sys* 
tern. List $4500.00 

DEC PROFESSIONAL 300 

Complete System. Keyboard. CPU. 256 KB 
Ram. two 4CMD K8 disk drives, mono¬ 
chrome monitor, operating system 

. Under $5000.00 


CALL YOUR LOCAL 
COMPUSHACK DEALERS: 


GompuShagk 


100% Compatible Disk drive for 
APPLE ll + anci APPLE lie. Runs DOSr 
CPM®, Pascal software. 

Suggested retail price. $399.00 

ZSO card CP/M® Included . $159.00 
SO column card . , ... $179.00 
Disk drive controller card W/ 

diagnostics software..... $99.00 
Disk drive controller. $79.00 


CflUfomlit 

Tustm 

[7141 730'7227 


S^n mori 

(41 ip aj>-22ii 


GJendafe 

PJIIJ ^40-7000 


lA Mtisim 

fZ13] 947 V50f 



[1131 791 e««9 


San Fernando 

111]} 906-7(HH) 


San Jose 

|40B) 973-1444 


Jfvinc 

[7141 Z»f-I000 


Wafnut CrecL 

[41Sp 944-MI T 


West L A 

[lisp 904 7304 


WOLXliaricj Hilfs 

[lT3r 8M-0O30 

CDrorado 

Pmver 

[mp 421^944 

Idaho 

Tvi,in Falls 

* 

Ullnofi 

CTinidysj 

fJTip 94A-44T1 


GfflJt Fjlis 

* 


Missoula 

[404) 711 1 ill 

N*w York 

New York 

(800) 118-9113 


R!^xt>e:ter 

(714) 914-1S44 


Rome 

(31 i| 136-0144 

Toxiis 

AijStin 

(Slip 158-1041 

Wlllfllngton 

Rit hynd 



Spokane 

• 

^ Whconiln 

'A'rcina 

[40ip 8«$-7l10 

fjtrlAda 

Toronto 

[416f 593-8974 , 

U.K. 

Lontton 

01 935-04B0 


■call FOfi number 
ALL FLOFPIK fiEPArReO QUrCKLY AT LOW/COST 

16361 AHMSTHONO, mVIHB. CA 92714 

HEADQUARTERS/TELEX: 181667—ANSWER EACKf COIMIRDSHACK JRIN 


Circle 310 on inquiry card. 
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DewHoNi/Bevisg 


Iftfr a weaJi showio? in the foa 
^port (baMticall4| incwasei : 
wth retail and cofttfaet totals . 
|f this is im to our increased 
iealer preiwtiofis launched two 
encouraging, ue i^t contrive to 
iis[nf if ve #ish to sustain oup 


Itepaft 


^Plot 


o; Rarketing Staff 
row: Bay HalsSi&ir. of Sales 
■jIh): Quarterly Sales Beport 


&ei»Plot/?iot/feild 


series chart drav rescale over1 ay| 

a 


i8S9.ee i722.ee 288 S.ee 826(. 


Mftt Com Itevt FitiJ l>oc la J lewCalc/Sprtdslieet _ 

I HELP CLOSE OPEN fUli FRANE OPIIOHS IMNSFOi SIOP SA»E 



Services 


/OiM.U 


flewoCaic/Spreadsheft/ftttpih (change one cell) 


CLOSE OPEN FTjLL FMNE OPTIONS IMNSFEB SIOP SAOE 



Services 


Pe>»&CaIc/Spre ads heel (enter a lahei isto a cell) 


f omul a 1^1 edit repl Cutjaste ftttrih M 


HELP CLOSE OPEN BIU fRMS OniOW TaANSFUi SIOP St 9 E 


ternRegion Sales 


Sample screen displays of Visi On windows. 


You'll see the hour-glass come up; 
Visi On can't do anything. The prod¬ 
uct will execute whatever processing 
it has to do and will say to Visi On, 
'Tlere, here's your response/' Then 
Visi On will come to life, and the 
product is blocked. That's the com¬ 
municating sequential processor. 

The real idea of making this into a 
concurrent process is that as far as 
Visi On is concerned, it has a lot of 
those products or processes going on, 
and in its tightest inner loop, Visi On 
is also keeping track of the mouse and 
keeping this background printer 
printing or whatever happens to be 
going on. 

The Programs under Visi On 

At the top end, you have the ap¬ 
plications activities themselves. 
They're programs that have been de¬ 
veloped for this high-level operating 
system, running in their own 
memory, using these very high level 
calls. When these programs are com¬ 
piled, they have this large header file 
that you have to include at compile 
time. This header has all the defini¬ 
tions of all those calls and all the 
definitions of all the data types and so 
on, so that now all you have to do is 
develop your routines underneath 
that. It's a fairly complex architec¬ 
ture. 

You're doing this all in C, you say, or 
two-thirds in C7 

VOS is about lOOK bytes of C, plus 
about 20K bytes of data, . . 

It's compiled C, lOOK bytes? 

Yes, this is really lOOK bytes of object 
code, but it's from C. Plus about 20K 
bytes of data space. Visi On itself and 
the products are all in virtual 
memory, so only a part of that has to 
be resident at any one time. 

Visi On requires 256K bytes of RAM? 
256K minimum. With MS-DOS 2,0, 
that only leaves us about 230K bytes 
to use, and we're going to need 
between 128K and 150K bytes to 
efficiently run multiple activities. In 
reality, our concept of virtual 
memory means you could run in less 
memory, but not with high perfor¬ 
mance, and if the system isn't very in¬ 
teractive, you lose everything. We 
did a lot of testing when we were go¬ 
ing through our prototyping phase. 


270 Jun* 1W ® BYTl PubLutioni Inc 











































Microsoft languages 
connect your software to 
more 16 -bit systems. 


The largest market for 16-bit software. Over 
95% of all 16-bit microcomputers run Microsoft s 
operating systems, languages, or both. That means 
your programs written in Microsoft languages find 
their market in the largest installed base of 16-bit 
systems,The IBM® PC, and systems from Wang, 
Zenith, DEC, Victor, Altos, Texas Instruments 
and Radio Shack, to name just a few. And, if you're 
working with Microsoft operating systems and 
languages, you'll find that it's far easier to trans¬ 
port software between systems. 

A full range of languages. The versatile MS- 
BASIC interpreter and the fast MS-BASIC compiler, 
Microsoft Business BASIC and MS-COBOL for 
business use. MS-FORTRAN for scientific and engi¬ 
neering applications. Microsoft C, a complete C, 
that provides a productive alternative to assembly 
language. And MS-Pascal, a high-level language 
compiler specifically designed for microprocessor 
system software implementation. All these lan¬ 
guages are compatible with ANSI or ISO standards, 
A total programming environment. Compatible 
languages. Operating systems. Utilities. Plus 
complete support. All the tools you need 
to write software that sells. 

Leadership in micros. 

Microsoft wrote the ^ 
first BASIC ^ 

for the 


first production microcomputer. Since then, weVe 
added a full range of 8-bit and 16-bit languages, 
plus the MStm-DOS and XENIX™ operating systems. 
What's more, we are constantly enhancing both 
languages and operating systems. And we make 
those enhancements available to our customers. 
That means Microsoft programming languages are 
state-of-the-art programming tools. Tools that 
allow your applications programs to reach more 
systems. More effectively. 

More information? See your Microsoft dealer 
for complete information on Microsoft's 16-bit lan¬ 
guages and operating systems. Or, write for our 
booklet,"The Microsoft Language Family^'A family 
of tools that give your programs access to the 
largest installed base of 16-bit systems. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT 

MICROSOFT CORPORATION 
10700 NORTH UP WAY 
BELLEVUE. WASHINGTON 93001 




- fcflicrasott 15 S regstered frgdemiark. 
and MS, XENIX and the Micrcssott logo are 
irademarfcs of Microsoft C-orpof^fion. 







and there is a threshold under which, 
if the system doesn't respond fast 
enough, you just may as well not 
have the system at all. 

It doesn't look as if having a lot of 
memory will be a problem in most 
systems for much longer. 

That's one of our hopes. A significant 
part of this system is the virtual 
memory, which is quite a bit of work 
for us to implement. The virtual 
memory requires that, at least early 
on, all of the programming develop¬ 
ment will have to be done in C. We 
have to use our linker because weVe 
created a concept of segments of 
memory that can be paged in and out. 
It's obviously not real virtual 
memory because we don't have hard¬ 
ware support to do virtual pages. But 
a segment looks like a virtual object 
page in Smalltalk with what theyTe 
trying to do, which says that a seg¬ 
ment is more like an overlay than it is 
a page. It includes a whole bunch of 
objects that should be run together. 
As far as we're concerned, a segment 
can be of adjustable size. You can 
have both code segments and data 
segments. Data can be swapped in 
and out and paged as well. 
Everything will be in virtual memory, 
of course, but only so much will be 
resident at any one time. The whole 
memory manager is down in 
Visihost. 

Complicating this, of course, is the 
need for all the code to be position in¬ 
dependent. That's one of the things 
we had to do with our linker. Every¬ 
thing can be relocated to any posi¬ 
tion. Another complication in this ar¬ 
chitecture is that we have to contend 
with the segmented architecture of 
the 8086 family and those chips' idea 
of long calls (outside a 64K-byte seg¬ 
ment) and short calls (within a 
64K-byte segment). We have to 
straighten up all of those calls at load 
time and at run time. But the memory 
management does work rather effi¬ 
ciently. 


Porting Visi On 

You wanted to talk about how we 
port the system. The concept is a two- 
phase portation, where we actually 
do the portation of Visi On to any 


new architecture. To us, a new ar¬ 
chitecture is a combination of any 
change in operating system or any 
change in the central processing unit. 
That's the major portation, when the 
Visihost has to be rewritten, Visihost 
is actually assembly language. So we 
will have different versions of it. In¬ 
itially we have one for the 8086/8088, 
80186 family with MS-DOS, The new 
one we're intending is a 68000 ver¬ 
sion, probably with Unix, maybe 
with MS-DOS as well, but we will ex¬ 
tend those versions. That's number 
one. We'll do that work in-house. 

Let me back up. The second part of 
the portation is the target conversion, 
where we actually take the adapta¬ 
tion for one processor and one 
operating system and put it on a 
specific target machine. We configure 
it to the bit map of the screen, to any 
calls that are different for the key¬ 
board, any changes in how they han¬ 
dle fonts, and so on. We do allow 
loadable fonts. 

What we do on the second part of 
the portation is sort of like doing 
your BIOS (basic input/output 
system) for CP/M, but we re going to 
provide to the OEM (original equip¬ 
ment manufacturer) the source for the 
Visihost, a specification, and a test 
program to assure that all the calls 
work. And the idea is that the OEM 
would do that part of the conversion. 
It could target to its machine. There 
will be small changes. If its mouse is 
different from our mouse, it will have 
to change a driver to take advantage 
of that, and so on. 

You've talked about MS-DOS so far, 
and not CP/M-86. Your announce¬ 
ment said you were going to do Visi 
On for that as well. 

We do intend to do it for CP/M-86. 
But not until the second version. 
What about CP/M-68K or the other 
Digital Research operating systems? 
We do intend to do it across CP/M 
lines. The number one objective is to 
get one version out late this summer. 
We have announced on DEC, we 
have announced on TI, and there'll be 
other announcements coming. 

More on Applications Programs 
Can you talk a little more about the 


applications programs themselves? 
Are they being managed as a separate 
project? 

Well, they're all managed as separate 
projects, but they're all under my 
group. Right now, we intend to 
release all five—one product for each 
of the five applications that we con¬ 
sider major: spreadsheet, word pro¬ 
cessing, business graphics, database, 
and communications. Most of those 
five programs will be released right at 
ship time or within a few weeks of the 
Visi On system itself . 

They're being developed totally in¬ 
dependently. I mean theyll be 
developed as independent projects, 
from scratch. They're being designed 
to take full advantage of the system 
and all the utilities provided by the 
system. And they are significantly 
upgraded in features and functions 
above our stand-alone product line. 
We hope we've learned quite a bit 
about what our competition has 
taught us and what the marketplace 
has taught us. 

I will tell you that one of the major 
things we're trying to do is adapt to 
our conception of human factors— 
context, guidedness, the principle of 
direct manipulation where users 
directly manage the data and receive 
immediate responses to their actions. 
We think that's very important. 
Visicalc was the first product out that 
let users do that. They could build 
very complex models by building 
them one number at a time and seeing 
that something was right or wrong 
and changing it and actually not have 
to go through a series of steps to 
rebuild it. We think that's important 
throughout all the products. Users 
don't want to have to learn some 
pseudoprogramming technique to get 
to an ending, to go through lots of 
steps and not necessarily see if 
something is right or wrong. So we're 
making a heavy effort on that. 

As a matter of fact, we not only 
have this Visimachine specification 
and a lot of tools to go with it, but 
our human factors project—the Nova 
project, which still has resources 
devoted to it—produced a manual we 
call the Designer's Guide to Well- 
Behaved Products. That not only 
details the whys and wherefores of 
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Circle 150 on 


T he Facit 4510 Low Cost 80-column 

Serial Matrix Printer is a thoroughbred 
micro printer. Engineered for quality 
and professional computer outputs. 

Facit 4510 mlly configured features most printer 
options as standard. State-of-the-art micro-pro¬ 
cessor concept and a 2K-work buffer accepts print¬ 
ing data as fast as your computer can send it. 
Versatility comes from industry compatible inter- 
faces - both parallel and serial RS-232-C. 

Block graphics and pin graphics secure 
optimum system performance and give complete 
printing freedom. 

Emphasizing multifont and high resolution 
capabilities including 8 national character sets as 
standard. 

Fan fold tractor feed, single sheet and 
telex roll with friction feed completes your 
thoroughbred micro printer. The Facit 4510. 

RACIT 

[QP^02^IMrm[L 

235 Main Dunstable Road P.O. Box 82S Nashua. NH. 930SL 
Phone: (603) 883-4157. 

inquiry card. Europe:S-10545Stockholm, Sweden Phone: (8) 7386000. 




the industry. Our 
products include 
training disks and 
owner manuals lhafll 
put even a compu¬ 
ter novice at ease. 
And. whatever your 
accounting needs, 
we've got the most 
advanced software 
you can buy—one 
that's designed to 
become more power¬ 
ful as your business 
grows. 


Look i n g fo r on-t rac k 
accounting solu- 
tions to increase 
your company prof- 
its? Look to the soft- 
ware champion... 

The SOFTWARE hI 
FITNESS PROGFIAM. Bft 

Our competition 
can't come close. 

Since 1974, we've 
built a track record 
as the pacesetting supplier 
of comprehensive, interac¬ 
tive accounting solutions for 
more than 30,000 customers 
worldwide in 200 different 
types of businesses. Whole¬ 
salers... distributors... 
manufacturers.., job shops... 
retailers... account! ng fi rms... 
businesses like yours. 


Anyone familiar with book¬ 
keeping can get up and run¬ 
ning with 
The SOFTWARE 
FITNESS PROGRAM. 

We run on more than 50 of 
the best known computers in 


If your bottom line is your 
top priority, today and to¬ 
morrow, we've got solutions. 

Ask tor a demonstration 
from your local computer 
dealer 

Dealer inquiries are Invited. 


Circle 288 on Inquiry card 
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SYSTEMS 


430 Grove Minneapolis, MM 55403 
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OUT product model and our user 
model and all the principles of design, 
but goes through all the usages and all 
the BITs, It also explains all of the 
functionality of Visi On, how to use it 
and why to use it, and the preferable 
and less preferable things to do with 
it. We're designing right to that guide. 
It's been an evolutionary document 
over two years. 

There could be a trade-off between 
consistency in the user interface and 
tailoring each program to a specific 
application. How have you resolved 
that? 

There absolutely is a conflict, and 
resolving it is an ongoing process. We 
have an evaluation lab set up and we 
try to mock up and evaluate things. 
Each product has a working team that 
includes marketing, technical writing, 
and development that works out the 
issues. Then we have a weekly meet¬ 
ing of what we call the Quasar prod¬ 
uct working group—Quasar was our 
original name for this product. There 
we actually confront issues as they 
become problems and attempt to 
come up with some solutions. Any¬ 
thing that can't be done at that level 
comes up to my level, and we work it 
out between the director of product 
marketing and me. And as I said, it is 
not something that is easy. Where 
you might find 80 percent of the 
things easy, the last 20 percent affect 
the other 80 percent anyway, so you 
end up having to revise it and revise 
it. And you have to have voices that 
speak all sides of the problem, and 
you have to be able to interact with 
that and evaluate it. 

So it's case by case. . . there's no 
other way? 

At this point it is. We set up our 
overall principles of design and we 
actually held hard and fast from 
January 1982 until the end of that 
year, trying to design as well as we 
could without any violations of the 
principles. We made one mid-course 
correction, an update of the guide in 
the fall of last year, and now that 
weTe in the end throes of trying to in¬ 
teract with these products, to get 
them up, we're finding things that are 
bothersome, and so now we're at the 
point where it really is a case-by-case 
basis. 


Are you trying this out on naive 
users? How do you test it? 

Internally so far. 

On people you've hired? 

People we hire, but we brought in 
some naive users from the outside, 
and beyond that we do intend to do a 
significant beta testing of it, but that 
will be later on. We don't want to do 
it until enough things are stable that 
people can really. . . if the system 
gets in the way of using it, it doesn't 
matter whether it gets in the way 
because it's not complete or it has a 
bug or it isn't good. 

Can you say more about installing 
applications? 

As far as users are concerned, all 
they'll do is use this services window 
and select the Install button. This is 
how we install them today in our 
development environment. The win¬ 
dow will prompt users to insert the 
floppy disk. Once users have done 
that and confirmed it, the code will 
actually be read onto the Winchester 
disk itself. 

Basically, the loader will set up all 
the appropriate addresses in each seg¬ 


ment. So all the segments are initial¬ 
ized and loaded on the disk. Then all 
of the appropriate indexes and over¬ 
view pages are updated. An item is 
added to the services window in¬ 
dicating that this product is now in¬ 
stalled; there is an overview table for 
what is available in the help files. The 
help files are loaded from this disk in¬ 
to the Winchester disk. The help win¬ 
dow's overview will show that there's 
a new series of things here. 

Copy Protection in the Mouse 
Finally, the serial number of the 
machine is appropriately encrypted 
and stored on the floppy disk itself, 
so at that point you can use that pro¬ 
gram. You can load it on the Win¬ 
chester disk as many times as you 
want or on as many Winchesters as 
you want. The program will run only 
for the appropriate serial number, 
which for us happens to be in the 
mouse. Anywhere you take your 
mouse, you can run that program. 
How will you adapt Visi On to run 
with different printers? How much of 
that are you going to do? Or will you 
let the computer manufacturers do 
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Coleman on the Future of Microcomputer Software 


Looking at the next generation of soft¬ 
ware beyond Visi On, and 1 know 
that's very far to look ahead, when do 
you think voice will become a factor in 
the user interface? When do you «cpect 
to have to dedl with that? 

Voice input ... in some ways I guess 
you can consider it a factor today. 
Because of TI's aimouncement of the 
Professional Computer? 

Well, because there are several things 
that can take very limited amounts of 
voice but not a general /unction. / 
think were going to see much further 
integration over the next 10 years. 
Where will the Integration increase? 

In the underlying data structures^ so 
that you really do have common data. 
Each program understands all the con¬ 
text at some level or another of every 
other program s data. 

What stands in the way of that now? 
Bflslcfllly a definition of the underlying 
data base. It's a broad subject, not just 
to understand that something is of a 
certain type, numeric and alpha and so 
on, but also to understand all the 
semantics and all the metadata that go 
with that type, that say, for example, 
that this program is a spreadsheet and 
therefore if has the following kinds of 
information as far as formulas and 
recalculation orders: or the program is 
a word processor and therefore it 
understands all the semantics about 
justification and margining and the 
rest. 

If you look ahead somehow, if you 
could develop an underlying context 
that understood alt of that, there's no 
reason why the toots that go on top of 
it cant be—boy, am I talking ahead- 
much smarter than such tools are to¬ 
day. Therefore you really can do what 
the l-2-3s and Context MBAs are try¬ 
ing to do: make one product that does 
everything. What MBA and 1-2-3 do is 
integrate some functions very prob¬ 


lematically and nonextensihly. But if 
you had something that could under¬ 
stand all of this kind of structure then, 
you really would approach Smalltalk s 
ah/ecHt?e* You would have lots of 
classes and subclasses of data that 
understand all the manipulations that 
are done on them, and all you would 
have to do would be little process to 
change that. Therefore you really 
could be jmt typing along and in the 
middle of your text have a spreacfeheef, 
which will recalculate any time and 
will understand any time you make a 
change in this model over here that this 
document must be updated the next 
time you look at it or print it out. 
Those things are obviously an exten¬ 
sion of where ive are trying to go with 
Visi On, but they aren't here now. 

Voice input and the next levels 
above that could be much more highly 
interactive. The problem with voice in¬ 
put is that you've got to deal with the 
office, and in many offices you can't 
do a lot of talking. The real technical 
problem, of course, is ;usf getting the 
computer to wn^^ersfand voice. 

That's sort of coupled with fcnoiol- 
edge-based systems as well. If you start 
looking at the concepts of artificial in¬ 
telligence, somewhere along the way 
we're going to start seeing voice input 
in inference processing, and use of ar¬ 
tificial infeihgence will work its way in¬ 
to these systems. But 1 see a highly 
usable system like that as about 10 
years away. You are going to see 
special cases of that all the way along. 
After all, we've seen special cases of 
windowing systems for 15 years. 

When do you think the features of ex¬ 
pert systems will begin to appear? 
You're just asking my personal opi¬ 
nion? 

Yes. 

In the next couple of years, you re go¬ 
ing to see people coming out with ex¬ 


pert systems that have some utility. I 
don't think you're going to see the 
Viskak of expert systems for five to 
seven years—that is, an expert system 
that is so conceptually easy to use that 
it loill he generally adapted by a large 
group of people. The expert systems 
that come out sooner will be special- 
purpose, will involve special training, 
and will do a very small segment of a 
problem. But we aren't close enough 
there in the technology. That's just my 
opinion. 

What about progress In languages? Do 
you think that we're going to see 
languages that incorporate features 
like the new applications? Is Smalltalk 
going to become popular? Do you 
think people will ever program with 
languages? Will languages reach the 
necessary stage of ease of use, or do 
you think that's just fantasy? 

/ don't think that people will generally 
write programs in the sense we're talk- 
mg about writing programs today 
because I don't think many people easi¬ 
ly think at the level of logic it takes to 
do a program. Even concepts of itera¬ 
tion are hard for people to understand. 
I do think that people will be able to 
develop programs by interacting with 
systems that are being developed now, 
maybe inference processing systems. 

But I don't think people will sit 
down and learn languages even as sim¬ 
ple as or Smalltalk to do much 

programming on a general basis. The 
potential world market for the com¬ 
puter/personal computer/desktop 
workstation is an inverted pyramid — 
this is an Apple model, by the way— 
and we've seen only the first couple of 
percent of the tip of that pyramid. To 
get farther into the pyramid, you have 
to get farther and farther from the ac¬ 
tual need for people to understand 
computers and programming. 


that for the printers they sell? 

The manufacturers can do them, and 
well have at least 10 printer drivers 
available when we first ship Visi On. 
You see, to develop a driver with 
enough capability to handle the GKS, 
weVe talking about drivers that are 
about 8K to 15K bytes. The first year 


we'll support probably three to four 
plotters and a whole tine of printers. 

But the idea is that these drivers are 
very sophisticated, because they have 
to interpret calls in context to what 
kind of device is attached to the other 
end and make the appropriate trade¬ 
off. If the device doesn't allow super¬ 


scripting or subscripting, the driver 
won't do it. But we will be providing 
a lot of drivers and there will definite¬ 
ly be information to write drivers. 
Fortunately, it turns out that a lot of 
the manufacturers are already signing 
up to develop or have developed and 
will provide GKS drivers. Digital 
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Research is already part of that. 

One of the concepts of Visi On is to 
get people, c nee they Ve learned to 
use the system^—which is very easy to 
learn to use—to a state of no longer 
having to pay attention to the use of 
the software tool, but only to solving 
the problem. The system should not 
distract people from the problem. No 
one is turning on the system in order 
to run Visi On or to run a spreadsheet 
under Visi On, or a word processor, 
graphics, whatever. People will turn 
the system on because they have a 
goal to get something done by the end 
of the day. Visi On is nothing more 
than a toolkit. We want to make sure 
that users can learn how to use it, not 
be afraid of it, get in and work quick, 
and get out. Users should not be con^ 
cerned about where they're getting 
their data from. It should be possible 
in the future for users just to ask for 
some data and not worry about 
whether the data comes from a re¬ 
mote system over a telephone line, or 
from a local system, or from their 
buddy's personal computer. 

The scripts capability is another 
important aspect of ease of use. It's a 
learn mode. It has a window that you 
can interact with. You can stop that 
learn mode at any time and tell the 
system to accept a variable. You open 
a scripts window and say, "learn."' 
Then the system prompts you for a 
name, you type in the name, and that 
will be the name of a script. Maybe 
you go through a consolidation of 
three modek and you combine data 
and you're loading models, etc. As 
youVe going through that, you might 
tell the system—by reaching up and 
pointing into the middle of the scripts 
window—that something there is a 
variable. 

When you replay that script, let's 
say once a month, you want to con¬ 
solidate your East Coast, West Coast, 
and international sales plans. So once 
a month you can call up the script 
and go through it and it will stop at 
different points and you can type in 
specific items, and then the system 
will use the script to do the rest all by 
itself and print it out. The system has 
learned from you, and it has let you 
do what amounts to a form of rudi¬ 
mentary programming, ■ 
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one look at the solid machine 
construction lets you know that 
Tally builds printers to last! 

Tally has the printers for today 
that you won't outgrow tomorrow. 

Mannesmann Tally, 8301 South 
180th Street, ffent, Washington 
98032. Phone (206) 251-5524. 

MANNESMANN 

TALLY 

Computer printers manufactured in the 
U-S. and Europe for worldwide markets, 

Cirefe 2ao on Inquiry card. 


DISTRIBUTION NOWl 


EST 

l^nacomp 
JOS) Bai-1113 
lyts Industries 
^ 5 ) 783^8272 
afagan Sales 


PGI Oislributkin 
(602) 967-1421 
Waybern 
(714) 554^20 
Weatern Micro Systems 
(408)725-1660 


Acorn Data Producis 
(303) 779-6644 
CENTRAL 
Information Systems 
(313) 228-6480 
D L Mac Nell, Inc. 
(312) 952-8300 


Sysprint 
(214) 669-3666 
Tek-Aids 
(312) 670-7400 

EAST 

Computermaxix 
(904) 0764121 


Digital Solutions 
(404) 955-4488 
Micro Distributors 
(301) 468-6450 
Hansen 8 Hughes 
(201) 652-7055 


CPI 

(31S) 476-6664 
lech Data 
(813) 577-2794 
US Plus 
(203) 234^0444 


Mannesmann Tally Canada 
(416) 5S1-S783 
Naiiofi-wlde 
Hall-Mark EtacttorFics 
(214) 343-SOOO 
Kieruiff Electronics 
(2213) 72S-0325 

























































Oral the personal 
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Any TeleVideo personal computer 
can be used as a single-user, stand¬ 
alone computer. Then, when you 
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performance capabilities, you have 
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network of up to sixteen TeleVideo 
personal computers. You can use 
our 8 or 16-bit computers, or any 
combination, starting with your 
original unit. 

TeleVideo also gives you more 
choices of professional CP/M* and 
MS-DOS* software, including 
advanced graphics. And since our 
software works with all of our 
systems, it can run on one TeleVideo 
personal computer or a network 
of TeleVideo personal computers, 
without modification. So if you want 
a personal computer that gives you 
professional performance, it s 


obvious that you have a lot of 
choices for today. 

But there's only one with choices 
for tomorrow. TeleVideo. 

For more information, write 
TeleVideo Systems, Inc., 1170 Morse 
Ave., Sunnyvale, CA 94086, call 
toll-free 800-538-1780 (in California 
caD 800-672-3470 Ext. 945), call 
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regional sales offices, listed below. 


Northeast Region, 617-369-9370. 

Eastern Region, 703-556-7764 
Southeast Region, 404-447-1231. 

Midwest Region, 313-969-0112. 

South Central Region, 214-258-6776. 
Northwest Region, 408-745-7760. 

Southwest Region, 714-752-9480. 

European Sales (Holland), (31) 075-28-7461. 
UK/Scandinavia Sales, (44) 0908-668-778. 

TeleVideo Systems are fully serviced nationwide by TRW 


.TfeleVideo Systems, Inc. 
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Product Description 


NEC PC-8201 Portable Computer 

A new contender with Tandy's Model 100 


Stan Wszola 
Technical Editor 


With its PC”8201, Nippon Electric Company has in¬ 
troduced another contender in the fight for a place in the 
executive briefcase. Scheduled to be released in the LJ,S. 
this summer, the PC-8201 (see photo 1) is expected to 
compete directly with Tandy's new Model 100. Among 
other similarities, both machines use the 80C85 micro¬ 
processor, a low-power CMOS (complementary metal- 
oxide semiconductor) version of the 8085 running at 
2,4576 MHz, But, and this is an important difference, the 
PC-8201's 16K bytes of CMOS RAM (random-access 
read/write memory) can be expanded to 64K bytes inter¬ 
nally. And the machine can accept an optional 32K-byte 
CMOS RAM cartridge. The list price converted into U,S 
dollars is about $675 at the time of this writing- 
The 8201's 32K bytes of CMOS ROM (read-only 
memory) contain the operating system, Microsoft 
BASIC, a simple text-editing program, and a telecom¬ 
munications program. As with the RAM, the internal 
ROM can be expanded to 64K bytes, and NEC provides 
an optional 64K-byte ROM cartridge. 

Looking at the rear of this machine (see photo 2), you 
can see that NEC tried to include connections for all 
necessary options. An interface for a cassette tape 
recorder, a Centronics-type parallel printer port, an RS- 
232C serial port, an interface for an optional bar-code 
reader, and connectors for as yet unannounced RAM 
modules and a floppy-disk drive are all there. Additional¬ 
ly, the reset switch, the memory-protection switch, and 
power input jack were squeezed in. On the right side of 
the case, you'll find the power on/off switch and an ad¬ 
justment for the display's viewing angle. 

Battery-powered and light (about 3,8 pounds), the 
8201 uses four alkaline AA batteries, a rechargeable 
nickel-cadmium battery pack, or an AC adapter. It's 
housed in a red, white, or silver case that's 11,8 inches 
wide by 8,4 inches deep by 1,3 to 2.4 inches high, just 
slightly larger and approximately three times as thick as 
the copy of BYTE you're now holding. 



Photo 1: The NEC PC-8201 Portable Computer features ^ 
40-character by S-line LCD, software in ROM, and your choice 
of a red, white, or silver case. 


Display 

The liquid-crystal display (LCD) has 8 lines of 40 
characters with each character comprising a 6 by 8 matrix 
(see photo 1), The 8201 can display the full 128-character 
set of the American National Standard Code for Informa¬ 
tion Interchange (ASCII), the Japanese katakana 
character set, and 61 user-definable characters. 

The 8201 display is the minimum practical size; 
anything smaller (e.g., Epson HX-20) becomes too dif¬ 
ficult to work with. Even in the simplest writing task, you 
need to see a certain amount of text. This amount may 
vary, according to individual preferences or the type of 
material you are working on. While the 8 by 40 display is 
adequate for writing or programming, it is too small for 
use with tabular information or spreadsheet programs. 

The display, suffering from the same faults that plague 
all devices using LCDs, is visible only at an ideal viewing 
angle of about 60 degrees, A bright light or sunlight 
obscures the display because of the reflections on the 
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Photo 2: Rear view of the NEC PC-8201, from hft to right are the AC power input jack, memory-protection switch, reset switch, and 
connectors for the floppy-disk controller (not yet released), memory-ejcpansion modules, and bar-code reader. The Centronics-type 
parallel printer port is located above the RS-232C serial part, which is nejit to the cassette tape input/output port. An optional i?AM 
cartridge is shown plugged into the side of the computer. 


cover, LCDs can't be easily used in low-light conditions 
because they function by reflecting ambient light rather 
than by producing a lighted display as does a standard 
video monitor. For most office use^ however, the 8201's 
display is effective and poses no problems when used 
under average lighting conditions. If necessary, the con¬ 
trast can be adjusted using a control on the right side of 
the case. 

Keyboard 

Surprisingly, the 0201 has a very usable keyboard for 
such a small package. It has 55 keys in the popular 
Selec trie-style layout (see photo 3) and five program¬ 
mable function keys, initially defined for use with the 
text-editing and telecommunications programs. The four 
triangular-shaped cursor<’ontrol keys form a square on 
the right side of the keyboard, an excellent arrangement. 

Two special keys, Paste/Insert and Delete/Backspace, 
provide text-editing functions. As its name implies, the 
first inserts characters in text or a program. A Shift-Paste 
inserts the contents of a Paste buffer (more on this later) 
into the text or program at the cursor location. The 
Delete key deletes the previously entered character and 
Shift-Delete deletes a character indicated by the cursor. A 
third special key, Stop, generates a Control-C and halts 
program operation. 

Admittedly, the keyboard is a little cramped for my 
fingers, but the tactile response is fine. The only an¬ 
noyance was with the confusing combination of 
English/katakana legends on the key tops. The American 
version of the computer will have only the English letters 
on the key tops. 

Memory 

NEC provided the 8201 with an impressive capacity for 
memory expansion. The evaluation unit had 32K bytes of 
ROM (standard) and 32K bytes of RAM, both of which 
could be expanded with optional memory modules. With 


the addition of both internal and external RAM, the 8201 
gives you a total of 96K bytes. The ROM can also be in¬ 
creased internally to 64K bytes and, with plug-in car¬ 
tridges, to 128K bytes. 

Managing that amount of memory presents an in¬ 
teresting problem, which NEC solved by giving the 8201 
a BANK command. A programmer can specify which 
32K bank of both RAM and ROM the processor must 
look at. This method enables the 8201 to store very large 
programs in memory with enough memory left over to 
use other programs. 

The plug-in cartridges offer you an alternative to pro¬ 
gram storage on floppy disks. Because the cartridges in¬ 
clude battery power for the CMOS RAM, you could load 
a program into a cartridge, remove the cartridge, and 
plug in a different cartridge in order to use or store other 
programs. This is hardly an inexpensive solution, but it is 
convenient and portable. 

Although the 8201 manual does not mention what pro¬ 
grams will be available to fill 128K bytes of ROM, the 
needs of the market suggest a simple electronic spread¬ 
sheet and executive software such as a daily appointment 
record and phone/address records. Software developers 
have the opportunity to develop custom ROM cartridge 
programs. 

Software 

A characteristic feature of most microcomputers is the 
required loading of software through cassette recorders 
and floppy-disk drives. The NEC PC-S201 is a true por¬ 
table because it eliminates this dependence on peripherals 
by having programs in ROM or saved in RAM. 

When the 8201 switches on, the operating system's 
main menu appears, showing the date, the time, a direc¬ 
tory of all programs in memory, and which bank of 
memory is being accessed. In the directory, extensions in¬ 
dicate the type of information in the file. Text files use the 
extension DO for document, BASIC programs have the 
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Photo 3: Screen display and keyboard layout of the PC-8201. 
Note that the key top legends show both English characters and 
Japanese katakana characters. The special-function keys are 
labeled by the last line of the display. 

BA extension, and machine-language files use CO. You 
can identify applications programs such as BASIC, TEXT, 
and TELCOM by the lack of an extension. The bottom 
line of this initial display presents labels for the special^ 
function keys and indicates the amount of free memory. 
{The similarity between the display of the 8201 in photo 3 
and the Tandy Model lOO's shouldn't be surprising 
because Microsoft designed the software for both 
systems.) 

The user interface makes ease of use as strong an asset 
as portability with this computer. To choose a program 
to run or a file to edit, you simply position the cursor 
over the file name and press the return key. With a BA 
file extension, the system enters BASIC, and with DO, 
the text editor is invoked. Even machine-language pro¬ 
grams with a specific execution address run automatically 
if selected from the menu. Another simplifying feature is 
available when you finish any application program or 
file. Just by typing "MENU/' you close the files and 


At a Glance 


Name 

Dimensions 

NEC PC-S201 PortabJe 

11.8 inches wide by 8.4 

Computer 

Use 

inches deep by L3 to 2.4 
inches high 

Portable general-purpose 

Wefght 

computer 

3.8 pounds 

Manufacturer 

Software 

NEC Home Electronics 

Microsoft BASIC, tefecom- 

fU.S.A.) Inc. 

munrearions program, and 

Personal Computer Division 
1401 Estes Ave. 

rext-editing program in ROM 

Elk Grove. IL 60007 

Audience 

(312) 228-5900 

Anyone needing a portable 
computer for telecommunica¬ 

Price 

tions. word processing, and 

Approximately S675 (de¬ 
pending on exchange rates) 

generaFpurpose applications 


return to the menu display. 

One bundled application, TEXT, is a simple editing 
program for text or BASIC files and will probably be the 
most used program. To invoke the TEXT program, you 
choose the program from the main menu, select a docu¬ 
ment file that automatically invokes the editor, or use 
the EDIT command while in BASIC to edit a program. 

The special-function keys make the TEXT program 
especially easy to use. For example, you search for text 
strings with FIND, locate the next occurrence of the string 
with NEXT, select text to be cut or copied with SELECT, 
and transfer copy to a Paste buffer with either CUT or 
COPY. 

A safety feature prevents you from typing over 
previously entered copy. Whenever you want to insert 
text, you must first press the Insert key. The Paste buffer 
lets you put all or part of your text into a buffer with the 
COPY or CUT commands. Then, with the PASTE com¬ 
mand, you reinsert that copy elsewhere in the text. An 


Like-new 

products 



For free catalog, 
phone toll-free (800) 225-100B 
In Massachusetts (617) 938-0900 
Gensfar REi Safes Company 

6307 DeSolo Avo Sto. J ■■ Woodland HlHs CA 913*7 
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TELEVIDEO 

DEALERS & DIST. 

t)ur gtfneruJ accounting programs 
rjpcmic on CP/M' & MP/M^ 
conipatibic systems, including 
■JurhoDos^ iitid MM Most*. 

I. C.A<T.5. (3 t/ Cwr luip — 

Oiiiipiiit-’i' AsMSiL'd Stjftwjrc 

2 OUTSTANDING 
DOCUMENTATION, 
y MULTI USER { V, /nU' Jit n.'t Bird Uk k ) 

4 MULTI COMPANY 

(w- coiisdlid^Item } 

V FULLY INTEGRATED « .insli 

unif^ ( {irAoiriiJ ulnnt:) 

MONEY BACK GUARANTEE 

COliGAR MOUNTAIN SOnWARt 
10 S. Utah Box 6886 
Uoisc, [diiiio 85707 
208344-254(1 

\M. I > (TljtltKl RvMiirLh; Siifrftnrr Umi. 

I. It-k-VidL’i). 
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MkroScripf^SW 

Stale of the An TexI ForrnalSei 

• generic markup 

• Tully d^lmablQ pjgc wilb muldple CDlnmns 

- mgitilme neaders. footers, and loolnotas 
» automatic vwidow and orpnan ^gpprassLori 

• automatic section nurmberirig 

- automatic table cit conienis and Irutex 

• automatic buHel. numbar. and delmltioo lists 

- floaliog ligures 

• lExI align mem lo ieti. cemer. ripbi. df [usiity 

• left and righl Indenlion with defay and duralion 

- tiold. Lmderficore, and pioportinnai spacing 

• macros and symbols 

- mulliple input filoa at unlimited siae 

• direct qrinter donlroi 

• lOS, dome, Diablo, NEC, C (TIM, and all TTV 


MicroEd’^ $49 

Cuslomijrable Full Screen Editor 

- full cursor conlrol by characler word, or IIoa 

• posllion (o lop or boUOrri of window of lild 

• scroll by line, hall wirKlow. or toll window 

- global or selectivo find anid replace 

• delete by character, word, line, or block 
« read eKternat files mlo currenl lile 

- copy, move, and write blocks ot trxI 

• insert, overfay. or wordwrap text 

- all cursor addressable VCTs 


hrstpdid, Win^ US U.S. ana 3icr. CA nraidMiL iOi e*li 

S' CPTU SQ- ihd CPTM IS- '^i^' SSrDQ PC DOS 

Microl^pe^^ 

6531 Crown Btvd.. Suite SA, San Jose, CA9S120 
(408) 997^5026 

■ CPtM-flO CFVM-SS flrp iTMlvnurk?, of OvlP* n«mrch, PC^DOS 
la a tiadamarh Qf IBM CormrafliQn 
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ROM THE CREATORS OF THE 

DATA DRIVE*’ 

COMES APPLETTE 1*^ 
AMD APPLETTE 2’ 


SUMLINE DRIVES 



Available At CompuShack Steras 


ipplette 1*^ and Applette 2® are 100% Apple II compatible. Halftrackfng, DOS. PASCAL, and CP/M®. 300% 
er track to track speed with 15% greater storage capacity on a 40 track mode with enhancer diskette. TEAC® 
nechanism and read/write electronics, Direa shaft drive, metal band positioner, photo coupler write-protected sensor. 
10,000 lifetime hours, and more. 

Ine year warranty on all parts and labor. 


TAVA 



CORP. 


MCADaUARTERSfTELEX: 18t«67—ANSWER BACK) COMeoSHACK IRIN 


piavr. ARPtEITE I. AfWLnTtZ arfl lUUMP CARDJW 

nf TAVA rornr>r.3iri’hh rrsrjprti^ir-N/ 


(7141 261-0200 


Cifcls 312 on Inquiry Gard, 


* CF/M. & d tr^ideniiaf^ gr brgiiaf Resewch, inc 

* Tf.AC A twjefnptrt! pj' tt-Air.' Ccrr? 





The Best In Price, 
Selection and Delivery 


Professional Quality 


Call Now TOLL FREE 

800-368-3404 

(In VA, Call Collect 703-237-8695) 

AMPEX*INTERTEC*TEXAS INSTBUMENTS-GENERAL DATA 
COMM.*ANDERSONJACOBSON*C.iTOH*QUME ■ BEEHIVE* 
OATASOUTH* DIABLO •CENTRONICS •NEC •PRENTICE 


ONLY S1B95 
ONLY S2295 
ONLY S2695 


ONLY S3195 


INTERTEC SyPERBRAIN II 

64K DO" 

64KQD‘ - 
64K SD* (96TPI) 

"(Includes M/Soll BASIC} 

DOS-10 Meg 
(Hard Disk) 

DYNAOYTE .Call 

High Speed LineRrinters.XALL 
NEC 
7710 Ser 
7715 
7730 Par 
7720 
7725 

Std. Tractor 77xx 
3510 
3530 

3550 (IBM) 

3515. 

DATASOUTH 
DIABLO 
620-SPl 
630-R102/147 
630 ECS 
630-R155 


$20B9 
$2099 
$2099 
$2449 
$2496 
$ 199 
$1390 
$1390 
$1669 
$1395 
Call 


'(for fOM p C 


$ 949 
$1949 
$2369 
$1745 

. Apple IL TRS^) 


630-K104 (KSR) S23S5 

QUME' 

Sprint 9/45 FP $1794 

Sprint 9/55 FP $2119 

Sprint 9/55 FP/XMEM $2186 

Sprint 9/55 LP/XMEM $2094 

Sprint 11 /40 PLUS $1449 

01’Dir, Forms Tractor .,. $ 199 
CENTRONICS:122(P) ' $689 


TERMINALS 


AMPEX 

DBO $ 699 

BEEHIVE (SMART DISPLAY) 

DM5 Call 

OM5A Call 

OM310(3101 Emuiaiof) Call 
DM 3270 (3270 Emulator) Call 
Protocol Convener Call 

QUME 

QVT-102 $ 594 

QVT.103 $ 739 

C, ITOH 

CIT101 $1350 

CIT 161 (64 Colors) Call 

TEXAS INSTRUMENTS 

743 Standard.$1172 

In Bddillonn we can make El A RS 232 or RS 449 cables tg ygur order, and supply 
you with rIbbanSi printer stands, print wheels, thtmbles for all printers liatecl- 
And many, many more Items, CALL NOW. 

All Jlems shipped freight colled either molor freighi or UPS unless otherwise specified 
All prices already include 3% cash discount Purchase with credit card does not in¬ 
clude discount Vir^nia residents, add 4% Sales Ta*. For laslesi delivery send cer^ 
tified Chech, money order or bank wire transfer Sorry, no C.O D orders All equip¬ 
ment Is In factory cartons with manufacturers warranty (hortgred at our depc^} Prices 
subject to change without notice Most items in slock 


^TEBnmaLs TEBBinc. 

Terminals Terrific, Inc., P.O. Box 216, Merrifield, VA 22116 
Phone; 800-368-3404 (In VA, Call Collect 703-237-8695) 


745 Sid. (Reconditioned) 

Call 

765 Bbl M'my 

Call 

705/767 

Call 

BIO Basic 

$1249 

810 Package 

$1439 

820 Package RO 

$1610 

820 KSR Package 

Call 

840 RO Basic 

$ 795 

840 RO Tractor Feed Pkg 

$1059 



PRENTICE STAR 300 Bd $ 124 

U.S. Rob Auto Dial 212A 

$ 489 

U S. Rob Autolink 212A 

$ 439 

1200-9600 Baud 

Calf 

Stat Mu tees 

Call 

DISC DRIVES 


QUME 


Daia Trak 5 $ 289 or 2 for $549 

Data Trak 8 $5 T9 or 2 tor $999 

1 SOFTWARE 


BISYNC-3780 

$ 769 

Wordstar (IBM P C ) 

S 279 

Data Star 

$ 216 

Mail Merge 

$ 149 

Spell Star 

$ 149 

Spell Guard 

$ 229 

Plan 00 

$ 249 

d Base II 

$ 489 

Calc Star 

$ I9t 

SuperSod 

$ 158 

Super Calc 

S 249 

tnfeStar 

$ 279 

CIS Cobol 

$ 689 

Forms II 

$ 159 

MACRO 80 

$ 103 

“C" Compiler 

$ 239 

Termd. 

$ 109 

IBM PC 


256K RAM Bd. 

$ 256 

256K RAM Bd./Full Parity $ 305 

CP/M-Z0O CO-PROC. 

$ 495 

Baby Blue. 

$ SQO 

Baby TEX 

S 600 

Baby TALK 3270 BISYMC $ 895 

S'" Disk Controller 

$ 395 

Single fl"' Disk Drive (1.2 


M/Byiej System w/P.S. 


BCab. 

$ 99S 


Dual a"* Disk Drive (2.4 
M/Byte) System w/P.S 
aCab, $1495 


added benefit of the Paste buffer is that it saves any 
entered text. With a little bit of effort, you can combine 
this benefit with the FIND and NEXT commands to per¬ 
form operations similar to search and replace operations 
found in more powerful text-editing programs. 

The same easy-to-use features of TEXT are in the 
TELCOM program, a fairly simple telecommunications 
program. Designed primarily to access online databases 
or information services (The Source, CompuServe, Dow 
Jones, etc.) or to exchange programs between two com¬ 
puters, it uses the special-function keys and Escape/ 
character key sequences to control the program's 
operation. A two-page memory buffer, totaling 16 lines, 
lets you halt the display in order to refer to previously 
received information. You can set the program for half- 
or full-duplex operation and "echo'' the screen display to 
a printer. 

The UPLOAD and DOWNLOAD commands transfer 
files through the RS-232C port. The telecommunications 
program asks for the name of the file to send or receive, 
performs the operation, indicates the task's completion, 
and finally asks if you want to disconnect. With the 
ST AT command, the 8201 provides a simple method of 
setting the data rate, parity, bit length, stop bits, and 
XON/XOFF sequence, 

BASIC 

The implementation of Microsoft's BASIC ensures an 
easy transference of programs to the 8201 without costly 
translation. Additionally, this interpreted BASIC in¬ 
cludes the statements and functions needed to write 
almost any type of program. By integrating BASIC with 
the TEXT program, you get two editing methods—a line- 
oriented program or the character-oriented TEXT pro¬ 
gram. 

Peripherals 

Several related peripherals are due to be released with 
the computer. Of most interest are the floppynlisk con¬ 
troller (PC-8233) and disk drives. Apparently, the con¬ 
troller regulates several different types of drives (PC- 
8031-IW, PC-8031-2W, and PC-80S31}, one of which is 
probably some version of the SV'z-inch microfloppy. 
Another useful peripheral is the PC-8240 video monitor 
adapter, which enables you to connect the 8201 to a 
video monitor. 

Peripherals in the planning stage include an intelligent 
telephone, an acoustic coupler modem, and a bar-code 
reader. 

Summary 

With the portable computer market becoming crowded 
with contenders, more functions are being squeezed into 
smaller packages. The 8201 takes its place as a transition 
machine designed to determine just what features people 
want in a portable computer. 

Overall, it looks as if NEC has developed an effective 
integrated package of hardware and software useful to 
anyone with a need for a computer to go, ■ 
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LET THE “ANGEL’’ DO THE 
WAITING. 



Connect an '"ANGEL'* between your com¬ 
puter and your printer, and let the *'ANGEL" 
do the waiting 

Your valuable computer spends 95% of its 
time waiting for the printer to catch up...and 
while the computer waits, the payroll con^ 
tlnues. 


Two RS-232C Conneciars for seftal 
put and cHjiput 


6 Leda la Indicdle pawrr, trdnsmmion 
and retBpiian ^idtus, budcr acUvitiBd. 
page number, elc. 


SKIP and RtfPRlMT pfovide lndeper>danl 
peyit conlrala to repiinl porilaru 
dmryniBatflibb. 


4D Pm EiipanaiQn Bus avatfdble lor 
fulurt; 


hunctbri keys emend The usefuf com. 
mands to more ilwf> iO, mcludiny: he*- 
dump, metncjry test refoots loading*, ^ 


a ttuy bCMGpdtite nietnbfBJie key swfltehtSL 


COPY pftMdesi «»nveriierjl omr key cpeni 
Ibri for iilnigje copy or mutll'COpy of text 


3 externally accoasfble Olp SwUchea Ipr 
baud rate, device type, and parallel and 
seriol ftelecNortft. SeiectlonjE can be made 
withoui loakig buffer 


The computer sends data to the '"ANGEL" 
at speeds up to 19,2K baud. The "ANGEL** 
stores data and sends it to the printer at a 
speed the printer can handle, and your com¬ 
puter is free to continue working without in¬ 
terruption. 

A USER WRITES: 

"I tried the "ANGEL” with my Altos 
system connected to an Epson MX400, 
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to print 210 
doctors* requisition forms. With the 
"ANGEL" installed, my computer is free 
after 90 seconds." 

With "ANGEL’S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 
PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 11. 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11. Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resuine at page 10. 



IrbBpBndam PAOSt BT’cf HOLD con- Two 20 Ptii t.dfleCbbnBt:for»fDr p^r^lJd 

truls ta suspend IrmwmUistqn and TBcep 

tJon^ ^ ^ 


'AMCjEL" is compatible with almost all Micro computers, Including ISM, Apple. TRS QO, Vector Graphic, NorthStar, Altos. 
XeitH. Heath, Zenith, NEC. DEC. etc., with RS-232 seilaL, Hudware Handshoklr^. or Centronics compatible paidlel blnlBCe. 
The manuracturer reserves the right to change the prodLKt spedneation. 


...And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hexidecimal and 
ASCII format. A must for your programmer. 
Pause and Hold for reaJ time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 
"ANGEL" accept either RS-232 serial or 
Centronics parallel data and can output 
either/or in any combination, 
(S-S,S-P,P-S,P-P). The "ANGEL" is com¬ 
patible with almost ail Micro-Computers, 
and can be installed by anyone in minutes. 
Switches are clearly marked for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card is included with 
each unit. 

The “ANGEL" hasa full one year Imited warranty. 

THE “ANGEL" WILL NEVER KEEP YOU 
WATTINQl 



ANGEL, The Intelligent Buffer, features: 

- 64K Byte Memory Size 

- Four Interface Modes in one unit: 

- Serial to Serial 

- Parailel to Parallel 
■ Serial to Parallel 

- Parallel to Serial 

- Serial Baudrate from 110 to 19.2K Baud 
■ Single, Multiple and Continuous Copy 

Clear/Reset 

- Pause/Hold 

- Page Skip 

- Page Re-print 

- Pag e-Pa use 

- Hex-Dump 

- Self Diagnostics 

- Space Compression to extend the effec¬ 
tive buffer size to more than 128K 

- Price - $295.00 


n TO ORDER: 

I CALL TOLL FREE 1 •800-323-3304 
I OR SEND CHECK OR MONEY 
I ORDER TO LIGO RESEARCH 
t Please rush me ( ) “ANQEL(S)" @ 

I $295.00 each 

I Sub total _ 



PAGE REPRINT HEX DUMP 

Ligo Research, Inc. • 396 E. lS9th St. • Harvey, IL 60426 • 1.312.331.BT9T • In Canada 1.416.659.0370 


Add 6% U.S. sales tax_ 

I Delivety charge ^4.00 

I TOTAL _ 

I Charge my 0 VISA 0 MASTERCARD 

I MY ACCT. # IS_ 

I EXPIRATIOM DATE_ 


Circle 218 on Inquiry card. 


6YTE June 1983 287 


































Hardware Review 


HMS3264 EPROM Programmer 


Marvin L. De Jong 
Department of Mathematics-Physics 
The School of the Ozarks 
Point Lookout, MO 65726 


The HMS3264 EPROM 
(erasable programmable 
read-only memory) pro¬ 
grammer package lets an 
Apple II computer handle 
the programming tasks for 
a broad range of software- 
development tasks. The 
Hollister Microsystems 
product (see photo 1) in¬ 
cludes the peripheral card, a 
DOS 3.3 disk with the 
necessary software to pro¬ 
gram an EPROM, and a 
manual. This peripheral 
package lets you program 
Intel-compatible EPROMs, 
including the 2716, 2732, 

2732A, 2764, and 27128. 

(Note that the Texas Instruments' TMS2716 is not com¬ 
patible with the Intel 2716, whereas the TMS2516 is com¬ 
patible with the Intel 2716.) 

The Hardware 

Mounted on the HMS3264 EPROM programmer card 
are three Textool ZIP (zero insertion force) sockets with 
gold-plated contacts. Each socket, marked to indicate the 
type of EPROM device it is designed to hold, contains a 
lever that removes the force of its contacts on the pins of 
the installed EPROM, allowing an EPROM to be inserted 
in the socket with no effort. You push the lever down to 
hold the EPROM in place during programming. When 
you raise the lever, the EPROM can be easily removed 
without prying or damage to its pins. 

Many EPROM programmers use plug-in 'personality 
modules" to handle a variety of EPROM types, but the 
HMS3264 card has all the programming sockets on 
board. Software is used to identify the EPROM type and 
modify the programming parameters when necessary. 
These features eliminate the need for jumper wires and 
personality modules, which are easily misplaced or tost. 


EPROMs can be inserted 
or removed from the 
EPROM programmer while 
the HMS3264 card is in¬ 
stalled in an Apple II 
peripheral-card slot and 
power to the Apple II is 
turned on. Two switches on 
the card control power to 
the Textool sockets. One 
switch controls the 5-V 
(volt) power supply that is 
required to read an 
EPROM. The other switch 
controls the programming 
voltage that is applied to 
the EPROM during the pro¬ 
gramming process. Setting 
the latter switch, called the 
write switch, in its off or "protect" position prevents the 
occurrence of an undesirable Write. A red LED (light- 
emitting diode) indicates the status of the EPROM power 
switch; a yellow LED indicates a programming voltage 
being applied to an EPROM, Two on-board DC-to-DC 
converters provide the 21 V and 25 V required to pro¬ 
gram the EPROMs. 

In order to insert or remove EPROMs, you must first 
remove the cover of the Apple II. Moreover, to prevent 
harm to your fingers, other circuit boards in the Apple 11, 
or both, you must isolate the HMS3264 card with empty 
peripheral-card slots. 

I found it convenient to install the EPROM program¬ 
mer card in slot 3, leaving one blank slot on the left next 
to the printer-interface card and two blank slots between 
the EPROM programmer card and the disk-drive con¬ 
troller. Furthermore, be aware that a small but finite 
probability exists that you will drop an EPROM chip 
while attempting to insert or remove it from the EPROM 
programmer. In addition, a corresponding probability 
exists, guaranteed by Murphy's Law, that the EPROM 
will fall and produce a short circuit, smoke, and perhaps 
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MICROHUUSS 

NEV^RICES! 

We made business computing affordabie. 


WORDPROCESSING 

MICROPRO 

WORDSTAR.. ,|2T» 

MAILMERCE... 

SPELLSTAR. 149 

HNAIWORO. 199 

FORCE II 

MATH*. .,.$99 

50RCIM 

SUPERWRITER. |249 

SPEUCU ARD.. 

VISICORP 

VISIWORD.....-. CALLI 

VISISPEIL. ..CAIXI 

PERFECT SOFTWARE 

PERFECT WRITER... $199 

PERFECT SPELLER... 159 

SIULCOM VAilEY 

WORD HANDLER__ $159 

LIST HANDLER. ■ 69 

VOLKSWRITB 

T^MAKERIII ...... 

LANCUACiS 

APPLESOFT COMPILER... . . . .:$139 

ALDS.,...... .99 

BASIC COM PILER. . 399 

BASIC INTERPRETER.. 399 

EDIT 00.... ...it 

FORTRAN aO COMPILER... 149 

FORTRAN BO COMPILER..,,... .......549 

COBOL COMPILER......... 94§ 

COBOL COMPILER..... .529 

MACRO ASSEMBLER..... .199 

muLISP^muSTAR... .,..,...149 

mULJSP/tnUSTAR ...............- .,...189 

muMATH / muSIMP.... 189 

SUPERSOFT 

ADA..... S1B9 

C COMPILER... 159 

FORTRAN... ,..,319 

FORTH....... 119 

LISP..... ....99 

RATFOR... «9 

APPLE HARDWARE 

MICROSOFT 

MICROSOFT PREMIUM PACK.. $489 

Z80 CARO. ..349 

MICROSOFT ZaO card; VIDEX VIDEOTERM_ 499 

MICROSOFTISKRAM... .....74 

MOUNTAIN 

MULTI i;0. ...178 

MAR 

SUPERFAN .. 39 

RAHA 

ELITEI___ $399 

CONTROLLER FOR ELITE 1 ... 99 

ELITEIPLUS... 195 

ELITE II... 465 

ELITE II PLUS. 599 

ELITE III..... 599 

VIDEX 

ENHANCER II...... -..$13$ 

SOFTSWITCH .. 39 

VIDEOTERM... ,.399 

FUNCTION STRIP. ..68 

VIDEOTERM /SOFTSWITCH. 395 

VIDEOTERM/SOFTSWITCH MNVERSECHIP ...... 399 

COMPUTERS 

11^15 ^ ....... 

CALITORNIA COMPUTER system! !!! 

MORROW MICRODICISION .......... 

MEDIA 

S'- SINGLE SIDED...... ..$51 

5" DOUBLE SIDED.... 48 

8 "SINGLESIDED. ...59 

8 "DOUBLESIDE . 49 

MAXELLS ARE BOTH SINGLE AND DOUBLE 
DENSITY AND COME WITH A UFETIME WARRANTY. 

GLmiANT 

5^ SSSO...... $22 

5""DSDD.. 90 


FINANCIAL/BUSINESS 

SOfiCIM 

SUPERCALC... ..$199 

SUPERCALC M... 219 

VISICORP 

VISICALC... $179 

VISICALC APPLE ME.... 179 

VISICALC BUSINESS FORECASTIIiG .. 89 

VISICALC ADVANCED. CALLI 

ViSiSCHEDULi. 239 

VISITREND/PLOT. 338 

DESKTOP PLAN......... 178 

DESKTOP PLAN......... 338 

ASHTONTATE 

BOTTOM LINE STRATEGIST .. 279 

CONTINENTAL 

HOME ACCOUNTANT. $59 

HOME ACCOUNTANT PLUS. 109 

FILING, CATALOOINC AND MAILING APPLE.... 69 

FCMIBM. 99 

TAXADVANTACE,. 43 

ACCOUNTS RECEIVABLE. 169 

ACCOUNTS PAYABLE ... 169 

GENERAL LEDGER... .lit 

PAYROLL. 169 

PROPERTY MANAGEMENT ... 459 

PERFECT SOFTWARE 

. '■iuP«U^ 

SCRATCHPAD.. ..$199 

6ACLE 

MONEY OEaSlOHS.... 

PEACHTREE 

accounting SERIES.. 


PRINTERS, ETC. 

C, ITOH 

PROWRITER (P>. $199 

PROWRITER (SJ... .....S79 

PROWRITERII tPJ.. ..689 

PHOWRITEftinSJ .. ...............759 

F10CP)... .....1179 

MOfS)..,.. 1179 

F10 TRACTOR OPT. 339 

CX-100P...... ......250 

6 MONTHS WARRANTY. MICRQHOUSE IS 
AN AUTHORIZED C. ITOH REPAIRCENTER. 

IDS 

MICROPRISM. $679 

PRISM 00/SPRINT. 999 

PRISM 133/Sprint.. 1379 

GRAPHICS OPTION. 69 

SHEET FEEDER.....___ ...139 

COLOR OPTION. 539 

cefliNi 

CEMINI10..... $599 

GEMIN115. ....539 

(^ADRAM 

MICROFAZER16K P-P,.. |1S9 

S2K P-P... .....189 

64KP-P... .,359 

8K P-P. ....189 

128KP-P..,... 349 

256K P-P... ,.699 

MANY OTHERS AVAILABLE-CALL FOR PRICES 

NEC 

77-10 SRO. $2499 

77-30 PRO. 3499 

55-10SRO.,.. ,,..1595 

35-50RO. ...,,3099 

3S-50SHEET FEEDER .. 989 

35-50 TRACTOR... ....239 

OIODATA 

MICROLINE 80,,,. ...,,,$559 

Mia{OLINE82A .. 459 

MICROLINE8SA .. .....,..,..,,.....679 

MICROLINE SAP.. 1159 

MICROLINE 92. 549 

MICROLINE 93...... 989 

TRACTOR FOR 80 8 82 . ,239 

SNRTH-CORONA 

TP-1.... $599 

TRACTOR FOR TP-1... 139 

mTERACnVE STRUCryRES 

PKASSO... $135 

PKASSO PRISM COLOR. 155 

PRACTICAL PERIPHERALS 

MlCROfiUFFlR 11 (P> 32K. 229 

ORANGE MICRO 

GRAPPLER PLUS. $135 


DATABASE/GRAPHICS 

LOTUS 

1-2-5. .....CALLI 

MICROPRO 

INFOSTAR . $379 

DATASTAR..,,.. 168 

REPORTSTAR.. 319 

SUPERSORT... ..149 

ASHTONTATE 

CtBASE II/ZIP.. ,,$489 

FOX&CGLLER 

OUlCKCODE... 9219 

DUTIi. ..68 

D GRAPH,,.,,.. 219 

INNOVATIVE 

TIM III. ,,.....$159 

FAST GRAPHS. 1S9 

NORTH AMBIICAN 

THEANSWBI. S239 

P^FECT SOFTWARE 

PERFECT FILER.. $199 

ISM 

MATMEMACIC... $89 

CRAPHMAGIC. 69 

MATHEMACIC/ GRAPHMACIC,. 99 

SOFTWARE TECHNOLOGY 

THE CREATOR FOR IBM. 224 

THE CREATOR FOR APPLE..... 149 

VISICORP 

VISIDEX. .....$179 

VISIFILi. ....338 

VISIPLOT,,,... ,..159 

VISIUNK .. 184 


COMMUNICATIDNS 

MICROSTUFF 

CROSSTALK,.,,,,. .,.$119 

VISIC^DRP 

VISITERM. $79 

HAVES 

SMARTMODEM.. ,214 

SMARTMODEM1200... S49 

MICROMODEMII..... 379 

MICROMODEM II w/TERMINAL. 549 

SMARTMODEM /CROSSTALK. 529 

SMARTMODEM 1200/CROSSTALK ..... ... 659 

NOVATION 

J-CAT.,.. $139 

SMARTCAT 300. ,,,..,,.199 

SMARTCAT1200 .. ...489 


MONITORS 

COLOR I.... $129 

COLOR II. ,,,,711 

COLOR m... 439 

APPLE RGB INT, .. 149 

VIDEO 300...... ....149 

VIDEO 300 AMBER,,.. 159 

VIDEO 310.... 179 

VIDEO 310 AMBER... 179 

COLORIV ......... 1099 

NEC 

12" GREEN.. 149 

ir COLOR... ,..,,,,,,,,.,....349 

12" GREEN HI RES__ .,174 

13" RGB COLOR,.,,. ...659 


IBM HABDWAffE 

OUADRAM 

OUAOBOARD 64K. $499 

OU ADBOARD128 K. 599 

0UADB0ARD1&2L- 699 

OUAOBOARD 258K ... 779 

SERIAL ADAPTER. ..,..94 

PARALLER PRINTER INT. 119 

64K MEMORY UPGRADE. 138 

MICROSOFT 

64KRAMCARD. ,..359 

128K RAMCAHD...,,,,,. 599 

192KRAMCARD. ,,,,,519 

256KRAMCARD. 859 

TANDON 

SINGLE SIDED __ 195 

double SIDED .. ,,,,,249 


Call Toll Freei 1-800-523-9511 

Circle 262 on inquiry card. 


In Pennsylvania:1'215’868-8219 

f444 Linden St. / P.O.Box 499, Depf. 2Qf,Befhfehem,PA f8Qt6 
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r2000 letters per hour | 
yIq your personal computer 



delivered In 46 hours or sooner 
ot 264 o piece. 


Whetiier It's credit and collection applications, announcements to 
your customers, or sales promotions for new services, our MAIL- 
COM software turns your personai computer into a one-button mail¬ 
ing nouse of enormous power Ail you need is a modem, a personal 
computer, and our MAIL COM software 


Our software allows you to link up with the U S. Postal Service's new 
ECOM System. After receiving your letterfe via modem, the Postal Ser¬ 
vice will then print, stuff, seal and deliver the letters usually by the next 
day and guaranteed within 48 hours. 

MAIL-COM is a complete, interactive package supporting all 
ECOM formats. Available now for the IBM PC {$195.00), CP/M 
{$195,00) and the Alpha Micro {$495,00), 

To order, call or write. 


Digisoft 

^ Computers 


1501 Third Avenue 
New York, NY 10026 

(?12)734-3075 i 



DEVELOPMENT HARDWARE/SOFTWARE 
QteK MODEL 7t28 EPROM PROGRAMMER 


* M tcroDfCKtfsor b»Md inTillj^rKi far Da» □! 
UH tnd InrarlKe. You iNr dau. triH 
71ZQ tvkfti cirfl el iFit rntt 

■ RS-732 JnifrftC4 end ASCFl Giti fermoti 
mik« the 7129 compaiiblv with virtuAby 
»r»¥ cpmpulw with m RS 232 uriil Jnurf- 
fece port. 

■ AutO"$«lact iMud rile. 

* Ute with Or without handxhBkin^. 
Bidireciionil Kon/XaH lupparted. 

CTS/OTR iDppcncd. 

* Oi»vlc*f lupported n gf DEC 92. 


NMOS 

NMDS 

CMD^ 

EEPROM 

MPU'S 

2758 

2508 

2TC16 

S^13 

8748 

2716 

2516 

27C32 

5213H 

BT48H 

2732 

2&32 

C6716 

X2810 

8749 

2732A 

2664 

27C64 

4S016 

6741 

2764 

68766 


12616A 

8742 

27128 

27256 

6755 



S7S1 


• FtMct pin campotible ROMS «lwi. 

• Aulomitin use of pnofur progrem voJttge 
bated on typ* tilBctod. 

• Menu driven eprom type selectkin, na par. 
sooality mOdul«l ntquirsd. 

i4D pin deviCM r«quirt ■dtptor) 

• INTEL, Motonola And MC&9E, Hex IcrFhfltS. 
Spin Tpcilily lor 16 bit dalA-paths. Rnad, pro- 
tram. And fOnriArtod ligl cornminOS AlAp. 

• intBtupi drMn rvijc shud. pmsTwrn and 
wAf ify roAl time whW® fending date 

• Pfogram f| pgit bvi«. biock. er whole eprom, 

• Inttillfitril diagnOxlios discern be-twoen 
eprom Whkh II bad erKi one which merely 
nwcii ereAing, 


Verhy gnAsorA ang compart commahd*. 

Busy ligtii Indicitn Mhen power it btmB ap- 
plhei to progrann loeltet. 

Complete with TEXtOOL tero Iritertion 
force lockei ana integral 120 VAC power 
fopply i24D VAC/S0H2 available altdi 
HlQh AarfofroArrcB/CPft ralio. 

AAA Model 7126 PHICE mam 


MODEL 712« SOCKET ADAPTERS 
MODEL 4S1 aliPwt progreiontina of e74B. 
B7AB. 6741. 8742 tingle chip proc«w«, 
Prlct S9B.OO 


MQpEL fill ellowf pfogramming [he 67S1, 
Ihltrs high powered single chip proceffof. 
Price S? 74.00 

MODEL 755 allows proiSTommihQ I he 
8755 EPHOMIIO chip 

PTtea 1136,00 

MODEL 712fi/24 - budgel veftioh Pf the 
7120, Suppdrlx Z4 pin p«rit thru 32 K only, 
Upgracftbie m lull 712S cepKity. 

Prka $269,00 

Npn.eKpar>delilA. very low con rtiodelt Avail^ 
etalB lor tpecifit dniEies. 

MODEL 712BL1 for 2716only $179.00 
MODEL 7128 L2 for 2732 only $206.00 


Also avAilable fitjm ato0t. 

Eprpm ErcxFiuVP modol D6-4 , , S76.0O 
Avocet Syttemt Cmas AsMtnblefs S200,00 

RS‘232 Cebie Anembliet.S2S,0D 

Progr«nmAhfe Devicei , , . . ..can 

CompleiB deweJopmtrnt systeoM . $3240.00 


GteIT.-c 


Poft Dffic* Bqk 289 
Wavitond^ Mlgtiialpiil 39578 
18011 467-8949 


At a Glance 

Name 

HMS3264 EPROM pro 
grammer for the Apple II 
computer 

Manufacturer 

Hollister Mjcrosystems Inc. 
1455 Airpon: Bivd, 

San Jose. CA 95110 
(406) 293-3900 

Price 

S395 

Computer 

Apple II or Apple II Plus with 
Applesoft BASIC, 48K bytes 
of user memory, and Apple 
fl disk drive and controller 

Hardware 

Single-Circuit board for 
peripheral-card slots I 
through 7: no other circuits 
or personality modules are 
required; it programs Intel- 
compatible 2716, 2732. 

2732A. 2764. and 27128 
EPROMs 


Software 

Single DOS 33 copyable 
disk handles all EPROM pro¬ 
gramming tasks, rn eluding 
editing, saving, and moving 
binary files before they are 
burned in the EPROM 

Docuinentatlon 

A 25-page manual includes 
detailed instructions for using 
doth the hardware and the 
software 

Audience 

Apple II owners who use 
their computer as a develop¬ 
ment system, manufacturers 
of controllers who require a 
production EPROM program¬ 
mer. and hobbyists who 
wish to program their own 
EPROMs 


damage to components on the main logic board of the 
Apple IL However, a reasonably alert person can avoid 
these difficulties. 

A third switch on the HMS3264 board is called the 
CFFF switch. The EPROM programmer uses the hexa¬ 
decimal C800 through CFFF block of memory that the 
Apple II reserves for expansion ROM, The Apple II 
Reference Manual suggests that each peripheral card 
using this space should contain a flip-flop that disables its 
on-board ROM whenever location hexadecimal CFFF is 
referenced. This component prevents several ROMs from 
competing for the data bus with uncertain and 
undesirable side effects. 

With the CFFF switch in its Norm position, the 
HMS3264 board becomes disabled when location hexa¬ 
decimal CFFF is referenced with a read or write instruc¬ 
tion. However, if you want to program all the locations 
in a 2716, you need to disable this feature in order to pro¬ 
gram location hexadecimal CFFF. In that case, place the 
CFFF switch in its Write position. Then make sure that 
other cards are not competing for control of the data bus 
by removing the cards that use the hexadecimal C800 
through CFFF ROM space. 

Of course, these details are mentioned in the manual. 
The intent here is to describe various aspects of the 
HMS3264 EPROM programmer so that you get a feeling 
for its features and qualities. For example, it is likely that 
an inexpensive programmer board would omit the CFFF 
feature. The HMS3264 is not an inexpensive board, and 
no shortcuts were taken in its design. All its ICs (in- 
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Circle 1&5 on inquiry card. 









































WQlthisyear^ 
bells and wiiistles 
benextyearb 
hoots and ho«^? 



PRICELESS INFORMOTON FOR 
THE PRICE OF A STAMP. 

We invite you to cut out the coupon 
and mail it to us today. We'll send you 
a free brochure with detailed information 
regarding all the other advantages of 
going with Gifford. Such as, our exclu¬ 
sive networking and multi-tasking 
telecommunications packages, our two 
year warranty complete service and 
support, system integration and custom 
application software. Plus all the benefits 
of selecting an IEEE 696/S-lOO bus- 
based system. 

MtyM S-16 is 3 proprietary implementation of 
MryM-S6 and was configured tor CompuPro by 
Gifford Computer Systems. CP/M and MP/M are 
registered trademarks of Digital Research. Super* 
Calc is a trademark of Sorcim. dBase tl is a trade¬ 
mark of Ashton-Tate. CompuPro is a trademark 
of Godbout Electronics. Prices and specifications 
subject to change. 


Organts^t i o n _ ^M/S- 

Address. 


GIFFORD COMPUTER SYSTEMS CENTERS □ SAN LEANDRO, CA 94577 (415) 895-0798 □ SAN FRANCISCO, CA 94104 {415) 391-4570 
□ LOS ANGELES, CA 90064 (213) 477-3921 □ OKLAHOMA CITY, OK 73112 (405] 640-1175 □ HOUSTON, TX 77046 (713) 877-1212 □ 


1922 Republic Avenue. San Leandro, CA 94577 
(415) 895-0798 A division of G&C Engineering 
I'D LIKE THE WHOLE STORY. 

Please send me your brochure. 

.Title,_ 


City, 

Phone_ 


_ State, 


□ Please have a represientative call me. 


NOTIF IT’S A GIFFORD. 

Freedom from obsolescence now costs 
less than $10,000 for 3 users. Because 
Gifford Multi-User Computer Systems, 
based on industry standard IEEE 696/ 
S-100 with 20 bus slots, allow ample 
expandability and upgradability as new 
processors and peripherals are introduced, 
For example, up to four additional users 
can be added for only $600 each, plus 
terminal costs. All while protecting your 
investment. 

That's why Gifford computer systems, 
with their dual processor CompuPro 
CPUs, have proven themselves to be THE 


SYSTEM for business and technical 
professionals requiring obsolescence- 
proof, hard-disk computers. 

GIFFORD GIVES YOU THE BEST 
OFTWO SOFTWARE WORLDS. 

We were the first company to develop 
a system that runs any combination of 
8 and 16 bit CP/M ™ programs simul¬ 
taneously. So, if you go with Gifford, 
you'll /cnou? you can use the thousands of 
8 bit CP/M programs available, PLUS 
any of the more powerful 16 bit programs 
... at the same time. 

And, in addition to compatibility with 
all the CP/M software that's out there, 
you also get Super- 
Calc-86™ dBase II™ 
and MP/M~86 ™ FREE. 


Circle 160 on inquiry card. 
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********* HMS3264 EPROM SYSTEM *****VO*2 

(C) COPYRIGHT 1982 
HOLLISTER MICROSYSTEMS — AMK 
ALL RIGHTS RESERVED 

..HOW LOADING HMS3264 BINARY PROGRAM., 

********* HMS3264 EPROM SYSTEM ***^*V0.2 
EPROM TYPE., UNDEFINED 
EPROM START,0000 
EPROM END...???? 

WORK START..0000 

SLOT... 

= = = SELECT SLOT = = = = = ^^ = ^=^= = 


ENTER SLOT NUMBER (1-7) 

3 


EPROM TYPE === 
ENTER EPROM TYPE_ (1-5) 

1) 2716 SINGLE VOLTAGE ONLY 

2) 2732 INTEL COMPATIBLE 

3) 2732A INTEL COMPATIBLE 

4) 2764 INTEL COMPATIBLE 

5) 27128 INTEL COMPATIBLE 


2716 SINGLE VOLTAGE ONLY 

Figure It Printed output from the software supplied with the 
HMS3264, 


********* HMS3264 EPROM SYSTEM *****V0.2 
EPROM TYPE..2716 SINGLE VOLTAGE ONLY 
EPROM START.0000 
EPROM END...07FF 
WORK START..0000 

SLOT... 3 

= MAIN MENU = = = ^^:===^^===== 


0. LOAD S. BURN SINGLE BINARY FILE 

1. BURN FROM WORKSPACE TO EPROM 

2. LOAD BINARY PILE TO WORKSPACE 

3. SAVE WORKSPACE TO FILE 

4, COPY EPROM TO WORKSPACE 

5, COMPUTE WORKSPACE CHECKSUM 

6, COMPARE WORKSPACE TO EPROM 

7, DISPLAY EPROM/WORKSPACE 

8. EDIT WORKSPACE 9. EXIT 

A. EPROM TYPE B. SELECT SLOT 

C, CALIBRATE D. CLEAR WORKSPACE 

SELECT-^ 

Figure 2: The main software menu of the HMS3264. 


tegrated circuits) are socketed; you do not have to ruin 
the board in order to replace an IC* 

The lack of unusual components in the analog cir¬ 
cuitry, namely the DC-to-DC converters, means that a 
failure here is easy to correct. Each of the 11 74LS-series 
ICs has its own bypass capacitor. Obviously, careful at¬ 
tention was paid to the location of the power bus, ensur¬ 
ing noise-free and consistent operation. You are even 
provided with a location for a spare 16-pin DIP {dual¬ 
inline pin) socket, which might be used with jumper wires 
to program a special EPROM, 

The Software 

The floppy disk provided with the HMS3264 contains 
software, partly in BASIC and partly in machine code, 
for performing the various functions. To illustrate some 
of the software, the output of the program was directed 
to a printer, and the results are reproduced in figure 1. 
Note that the first task is to select the slot number. Any 
peripheral-card slot number except 0 is acceptable. Next, 
you choose the type of EPROM you Intend to program. 
In this application, 1 chose to program a 2716. The soft¬ 
ware confirms the choice, as shown in the last line of 
figure 1, After selecting the EPROM, you are presented 
with the main menu, as illustrated in figure 2. 

The software uses a block of memory in the Apple II, 
called the workspace^ to load, store, and edit the binary 
files that will be read from, or burned in, the EPROM, 

The workspace starts at location hexadecimal 4000 in 
the RAM (random-access read/write memory) address 
space of the Apple II and extends upward as far as 
necessary for the particular EPROM being programmed. 
For instance, a type-2716 EPROM requires 2K bytes of 
RAM extending from location hexadecimal 4000 through 
47FF; a type-27128 EPROM requires 16K bytes of mem¬ 
ory extending from location 4000 through 7FFF. But to 
ease the translation to the EPROM, the workspace is 
identified by addresses hexadecimal 0000 and upward, 
even though the binary information is stored in locations 
4000 and upward. For example, if you are dealing with a 
type-2716 EPROM, its 2K bytes of memory are identified 
both in the EPROM and in the workspace by addresses 
0000 through 07FF, At the other extreme, the memory 
locations in a type-27128 EPROM are identified in the 
EPROM and in the workspace by addresses 0000 through 
3FFF. Because a programmed type-2716 EPROM was 
available, 1 placed It in the 2716's socket on the EPROM 
programmer card and selected option four from the menu 
(copy EPROM to workspace). 

After selecting an option, you are given a chance to 
return to the main menu before proceeding. The software 
then asks you to identify the starting address, default 
value = 0000, and the ending address, default value = 
07FF, of the portion of the EPROM you wish to copy into 
the workspace, (I selected the default values because I 
wanted to copy the entire EPROM into the workspace,) 
You are next asked to identify the address in the work¬ 
space where you wish to begin copying the EPROM's 
contents. (1 chose the default value, which is hexadecimal 
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0000.) The software then prompts you to turn on the 
EPROM power switch. 

Upon switch activation, the EPROM's contents were 
copied into the workspace, but 1 received an error 
message. The software calculates a checksum for both the 
EPROM and the workspace to make sure that the copy 
program executed successfully. The error message puz¬ 
zled me until 1 realized that the CFFF switch was in its 
Norm position; in this switch position, the software does 
not copy location hexadecimal CFFF in the EPROM into 
location hexadecimal 07FF in the workspace. Placing the 
CFFF switch in the Write position (no pun intended) 
allowed all the EPROM's contents to copy correctly into 
the workspace. 

This procedure was the only one where a note in the 
documentation might have prevented a problem. Other¬ 
wise, the documentation is excellent. Each program in the 
menu is carefully explained in the manual, and the 
prompts on the video monitor make operation of the 
various programs idiot-proof. 

After copying an EPROM to familiarize myself with 
the style of the software, I decided to do some program¬ 
ming. First, I selected item number two in the main menu. 
This program allows reading a binary file from a disk and 
storing the file anywhere in the workspace. You input the 
address in the workspace where you want the binary file 
to begin. After the file is loaded, you return to the main 
menu. 

Next, I selected item number one in the menu. Here, 
you are asked to enter the EPROM addresses where you 
want to start and end programming. These addresses 
have default values, but you would probably want to 
enter the appropriate values for the binary file you are 
burning into the EPROM. You also input the workspace 
address where the binary file starts. This address would 
have a default value corresponding to the binary file just 
loaded into the workspace. Having done this, I was 
almost ready to operate. 

Before starting, the Apple 11 will query whether you 
wish to suppress audio. During programming, the soft¬ 
ware causes the speaker to emit a series of audible clicks 
that can be eliminated by a positive response to this ques¬ 
tion. You are also reminded to set the switches properly. 
Finally, you have a last chance to abort and return to the 
main menu or to go ahead. 

To keep going, you press the * key. An estimate of the 
time needed to accomplish the task next appears on the 
screen, and then programming begins. Each EPROM 
address appears on the screen as the programming con¬ 
tinues, After each byte is programmed, it is compared 
with the corresponding byte in the workspace. Program¬ 
ming stops if this test fails; otherwise, it proceeds until 
the entire binary file has been burned into the EPROM. 
Finally, programming returns to the main menu. 

Item number zero in the menu is a combination of item 
numbers one and two. The other items in the menu are 
not covered in this discussion. Their functions are ob¬ 
vious from their names, and the manual describes the 
operation of each program in detail. With the exception 


jou n never nave a oener reason 
to begin shopping by mail: 

IBM RAM 
BOARDS 

256K 

WITH AN RS-232C INTERFACE 

$349 

$529 WITH SUPERCALC 

SI2K 

WITH AN RS-232C INTERFACE 

*579 

$749 WITH SUPERCALC 


Our fully-popufated memory 
boards Include parity checking 
and a standard RS-232C interface. 
They are compatible with all IBM 
software. 

This is a rare opportunity to 
save a great deal of money 
without sacrificing quality. These 
boards meet the highest standards 
of design, materials and manufac¬ 
turing available — at any price. 
They are completely guaranteed 
for two years. 

Alpha Byte also carries the finest 
in IBM software, such as: 

Lotus T,Z,3 
0 BASE II 
MulUplan 

Rease call for our tew prices. 



31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 


1b order or for 
information call 


In Chicago: 
(312)454-1236 
In New York: 

(212) 509-1923 
InLosAngetes: 

(213) 706-0333 
In Dallas: 

(214) 744-4251 


kxtem: 


»-J6Q4^ 

lUR MODEM UNE , 


* For all your computer product 
needs, come visit us at our 
new California store. 


We atCMpE VISA. MasterCsrit) or C.O.D [stSd $3 for C.O.D J AcW a $3 shippmg enlarge 3d orders, 
actual shcppirrg charges will be adeJed to noo-prepalds CalFtwrna residenEs, add approdrlaie salu 
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A practical approach to constructing 
an operational compiler... 

Engineering a 
Compiler: 

VAX-11 Code 
Generation and 
Optimization 

by Patricia Anklam, David Cutler, Roger Heinen, ]r., 
and M. Donald MacLaren, all of Digital Equipment 
Corporation 

With an emphasis on authentic engineering pro¬ 
cesses, this book offers a step-by-step description of 
the development of a production-quality compiler 
with a code generator capable of highly optimized 
object code for multiple source languages. Specifically, 
it details the practical experiences of the programming 
team that developed a PL/I General Purpose subset 
compiler for Digital Equipment Corporation's VAX 
macnines. 

Engineering a Compiler focuses primarily on the 
lesser known aspect of compiler design-the back end 
code generation phases. More than half the book is 
devoted to optimization-global optimization, tree re¬ 
ductions, register allocation, and peephole optimiz¬ 
ation. The programming team's solutions to common 
problems of compiler design provide useful informa¬ 
tion to anyone undertaking a similar venture with 
other equipment. 

The book begins by providing background informa¬ 
tion on the VAX code generator, the PL/1 compiler, 
and the design team's approach to bootstrapping an 
existing PL/I compiler to produce code for VAX ma¬ 
chines. Following chapters discuss specific aspects of 
the compiler design, such as the requirements for con¬ 
structing Table-Bull ding Language source programs, 
the symbol table and the structure of the trees, the In¬ 
termediate Language, Write Tree, the engineering and 
evolution of the optimizer, examples of VAX code gen¬ 
eration, and the software engineering tools the team 
found most useful Numerous PL/l and C program ex¬ 
amples, a glossary, and over 80 figures and tables are 
included. 

Rerum io: Digital Press Order rulfiilineiit 
Digital Equipment Curpuratiun 
12-A Esquire Road, Bit (erica, MA 01862 

Please send me_copies of s Compiler *($24.00). Postage and 

handling free when your order is prepaid by check or charge card. Ten percent 
discount when ordering two or more copies. Prices subject to change without no¬ 
tice. Make checks payable to Digital Equipment Corporation. 

D Check included. □ VISA. 

□ Mrt'iterf'flrd. □ Purchase Order (attach P,0,), 

< hargc Card Acc I No.___ 

I xpiralion Date_Telephone _ _ _ _ _ 

Vuthori^ed Signature_ , ,, 



Name . _ 

Company ^ School_ 

Address_ 

City___Stale_^ Zip 



of item number nine (Exit), the successful completion of 
each routine returns you to the main menu. Program¬ 
ming an EPROM thus becomes a smooth operation with 
minimal chance for error. In fact, the software permits 
novice computer users to easily handle the EPROM pro¬ 
gramming tasks on a production-line basis. 

You can tell from this review that I am favorably im¬ 
pressed with the hardware, software, and manual I 
recommend this package to anyone who is programming 
EPROMs. If you want to change any features, you can 
easily modify the BASIC software for your own purposes 
by making a listing. The machine-language subroutine 
might be more difficult to modify, but it can be located, 
disassembled, studied, and modified if you wish. The 
EPROMs that can be programmed are all S-V devices; 
that IS, they can be used as ROM when powered by one 
5-V supply. {The 2716 EPROM provides 16K bits of 
memory in a 2K by 8-bit format; that is, it has 2K bytes 
of memory. The 2732 stores 4K bytes of information, the 
2764 stores 8K bytes, and the 27128 stores 16K bytes.) 

One important criticism of the documentation is that it 
does not include a circuit diagram. For example, if you 
want to use the card as an EPROM card in the Apple IPs 
hexadecimal C800 through CFFF ROM space, it might be 
possible to discover how the type-2716 EPROM is 
switched into this part of the address space. Also, it 
would be useful to know the bank-switching techniques 
used to access larger EPROMs. With additional docu¬ 
mentation, the card could perform a secondary function 
as a regular EPROM card. However, this deficiency in 
the documentation should not be regarded as serious,■ 


About the Author 

Marvin L. De Jong b the author of two microcomputer hooks, Pro- 
graminirig and Interfacing the 6502 and Apple II Assembly Language. 
He teaches mathematics and physics at The School of the Ozarks in 
Point ioo#coijL Alissoun. 
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New York to Host 
World Computer 
Chess Championship 

New York will be the host 
city for the Fourth World 
Computer Chess Champion¬ 
ship. This match, held during 
the annual conference of the 
Association for Computing 
Machinery (ACM), wiU pit 
the reigning champion, Belle, 
against challengers from 
England, Germany, the So¬ 
viet Union, and the United 
States. Belle will square off 
against Cray Blitz, Nuchess, 
and Chaos, which finished 
second, third, and fourth in 


performance rating versus 
opponent's strength behind 
Belle last October at the 
ACM's Thirteenth North 
American Chess Champion¬ 
ship, Play in this five-round 
tournament is expected to ap¬ 
proach the master level 
The ACM's annual confer¬ 
ence will be held in the 
Sheraton Center on October 
22 to 25. Anyone interested 
in further information may 
write to Professor Monroe 
Newborn, School of Com¬ 
puter Science, McGill Univer¬ 
sity, 805 Sherbrooke St, W, 
Montreal, Quebec H3A 2K6, 
Canada, ■ 
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IBM* + GENIE 



5.25" Fixed/Removable Winchester Cartridge Drive Systems 
For The IBM Personal Computer/Compatibles 




10 MEGABYTES OF ON-LINE STORAGE 
FILE SIZES TO 5 MEGABYTES 
BACK‘UP 5 MEGABYTES IN TWO MINUTES 
CARTRIDGE INTERCHANGEABILITY 
fiUARANTFFH 


3ye*sysjem 

!?fe'gabv!eV 

uTri.. 


S MEGABYTES OE ON-LINE 
STORAGE 

FILE SIZES TO 5 MEGABYTES 


Combinalion 




r 


J iW ,? ( 


9 ThJ Ge^le Orfye 

A revoiutlonaiy now/ 10 Megabyte Hanl Dlak Drive that in¬ 
cludes a 5 Megabyte removabla hard disk cartridge. The car¬ 
tridge drive system simply pluga intc your computer, and In¬ 
cludes all necassary software and hardware. Genie Drfves 
are compatib le with most popular software, and each car¬ 
tridge replaces over 30 double-densllv floppy disks. 

Relrndvaible Carflidge 

fProposed AfVSf SlindardjL Imagine, 5 Megabytes In the 
palm of your hand These small Wlndietier cwtrtdgei are 
only .75 Inches th ick and 5.50 Inches square. The disk Itself 
Is completely sealed from the outside and ait its hazards by 
a sliding door that opens only once the cartridge Is firmly 
seated Inside the drive. 


Up until now, people with serious mass storage applica¬ 
tions have had no realistic means of conveniently maintain¬ 
ing their large data bases due to the cost of storage media 
and the eKpense and Inefficiencies of doing back-ups. The 
Genie systems approach solves such typical storage prob¬ 
lems by allowing both high capacity Flyed Drives and 5 Megabyte Re¬ 
movable Cartridge Drives to be Intermlited on the same computer 
system. This provides the ultimate storage solution because of the new 
ease of doing back-ups, along with ability to maintain several large data 
bases on removable cartridges, erimirratlng the need to tie up expensive 
disk drives over a single data base appfication. With DanI* Drives, the 
combinations are unflmltaii Flexibility and versathity were key design 
considerations. A user can configure up io eight of our Drive Products in 
any combination to derive a storage solution for Just about any 
application imaginable. With Genie, your personal 
computer can now take on tasks that 
had only been possible with 
mainframes. 


SIMPLY 
PI I IRK iMxn 


MODEL 

K5P 


- USER CAN BACK-UP TO MODELS 5 + 5 OR XS 
REMOVABLE CARTRIDGE DRIVES OR DISKETTES. 

5 MEGABYTES 
10 MEGABYTES 
15 MEGABYTES 
20 MEGABYTES 

Manufacturer's suggested retail price. Incfudea an required 
components. 

and Concurrent CP/M-ae is a registered trademark 
pf Digital Reseaich- 

IBM Is a registered trademark of IBM Corporal Ion. 

Dysan is a registered trademark of Dysan Corporation. 

UCSD P System Is a registered trademark of the Regents of 
the University of California San Diego. 

ONX is a registered trademark of Quar^lum Software System, Inc. 

Etherlink is a registered iredernarK of SGom Corporation, 

Ethernet Is a registered trademark of Xerox Corporation. 


Flit sizes 520 megabyles, dependent 


IBM XT Compatible 
^ Aiitomatic Install (Genie Custom BIOS) 
Comprehensive menu driven utility package 
Intermix different operating systems on 
disk or cartridge 

^ Assign to any drive codes from A thru H 
‘ Choice of voturhe sizes 
^ Give your virtual volumes 16 character 
names 

Assign command allows you to assign 8 
virtual drives on line at any one time 
‘ Show command allows Instantaneous 
viewing of all virtual drives on line 
^ Help command displays syntax for all 
new commands 

' User can back up to or from any model 
Genie Drive 


upon drive type. 

' Automatic recovery system 
' Easy back ups in minutes 
I Cartridges can have 16 character names 
■ System status screen messages 
' System expandable to eight drives 
using only one slot in your IBM PC 
- Built-in error detection and correction 
No preventative maIrMenance required 
' Power-on self test 
Create turnkey systems 
Ultra hl-speed DMA data transfers 
' Comes complete with all necessary 
software and hardware 
Operating systems supported: 

IBM DOS 1.1, 2.0, CONCURRENT CP/M 85? 
CP/M 86"' . UCSb P SYSTEM'^ , QNXTM 


AVAILABLE AT YOUR LOCAL COMPUTER DEALER 

6i!ntilE COMPUTER CORraRXllllli 

31131 Via Colinas #607 « Westlake Village, CA 91362 » (213}991-6210*TLX 658233 (GENIE USA) 















“ADD UP TO 5I2K RAM, ASYNC AND 
SYNC COMMUNICAnONS, ACUXX 
AND PRINTER SUPPORT-UP TO FOUR 
I/O PORTS IN JUST ONE SLOT?” 



“YOU CAN WITH PERSYST” 


The Persyst Time Spectrum. 

It’s the most powerful and 
expandable multi-function 
PC board you can buy. 

A Persyst Time Spectrum™ 
multi-function board can make 
any personal computer work 
better. 

Whether you own an IBM PC or 
XT. Or the IBM compatible 
Compaq or Columbia. 

There’s even a Time Spectrum 
board for the Texas Instruments 
PC. 

With Time Spectrum, you can 
combine up to six powerful 
functions—plus two advanced 
software programs—on just one 
board. And get performance and 
features like nothing else. 

For the IBM PC, Compaq arrd 
Columbia, maximum capability 
in minimum space. 

For example, Time Spectrum is 
the only multi-function board that 
lets you expand your IBM PC from 
64K up to 512K RAM. Add a 
calendar clock. Add as many as 
two RS-232 asynchronous 
communications ports, or two 
synchronous and one 
asynchronous communications 
port. Plus print spooling and as 
much as 320K of RAM disk 
memory. 

Up to four I/O ports—in just 
one slot. 

How did we do it? 


With the Ciiffhanger™ A unique, 
RFI-shielded connector system 
that solves the problem of 
tying two or more I/O ports to 
peripheral equipment like a 
printer or modem, without 
consuming two or more slots. 

And only Persyst has it. 



So ingenioiis, patented. 

Whatls more, expansion 
functions can be plugged right 
onto the Time Spectrum board. 
Or added with Versapak™ 
piggyback modules. So you can 
add exactly the capability you 
need, when you need it. 

Extia flexible expansion for the 
IBM XT. 

For the IBM XT, Time Spectrum 
not only delivers exceptional one- 
board expansion capability, but 
extra flexibility, too. 

First, we designed Time 
Spectrum so you can add the 
RAM you want without having to 
fill the memory rows on the XT 
mother board. 


And with Time Spectrum plug¬ 
in expandability, you can continue 
to add functions as you add 
requirements. 

Start with basic memory and a 
calendar clock, Then add another 
asynchronous communications 
port. Parallel printer port. 
Additional memory. Or any 
combination of functions. 

With Persyst, the choice is 
yours. 

And now, one-slot capability for 
your Texas Instruments PC. 

Now there's even a Time 
Spectrum multi-function board for 
your Tl PC. With it, you can add 
up to 512K RAM, two serial ports, 
calendar clock and light pen 
port—capability to handle even 
the most complex and difficult 
computing functions. 

And still only consume one slot. 

The Persyst Time Spectrum 
board. 

Maximum expandability now. 
And quality and versatility so you 
can keep on expanding later. 

See your IBM or Tl PC dealer 
and insist on Persyst. 



Persyst Products, Personal 
Systems Technology, Inc., 
15801 Rockfield Blvd.,SuiteA, 
Irvine, CA 92714, Telephone: 
(714) 859-8871. TWX: 467864. 
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Connect a modern 
through a serial 
oommunicadoos port 
and you can ™ur 
PC (0 Ihe world or 
ralecomnnunicahDiYS 


Ooubie-face wipe eock-ats 
with beryNigm copper 
contacts hold compooanE 
(eads firmly in place. 


ExpandabiJify from e4K 
up Eo512K RAM enables 
your PC To handle the 
most complex tasks 


RAM aod comrrvunrcalions 
expansion rmodules are 
easily snapped onto the 
Time Specirum. 


Opiional leatures are 
socketed on the board, for 
maximum floxibiiity in 
expansion 


THE TIME SPECTRUM BY PERSt^. 













Hardware Review 


Electrohome Supercolor Board 
and Color Monitor 


Jon N. Swanson 
Drafting Editor 


Electrohome's Supercolor Board is a video Interface 
that enables the Apple U to drive a professional color 
video monitor* The board sends three separate signals 
that directly control the amount of red, green, and blue 
seen on the monitor's screen. Without the board, the 
three signals would be combined with several others into 
a single composite video signal that a TV receiver must 
decode* The Supercolor Board eliminates these combin- 



Photo 1: The Electrohome high-resolution monitor and Super- 
color Board, 


ing and decoding steps, thus producing an extremely 
clean high-resolution display. 

Background 

The normal video signal output by the Apple H, re¬ 
ferred to as composite video, is a mixture of image and 
"sync" (synchronization) signals* This signal is designed 
for use with a normal television set via an RF (radio- 
frequency) modulator (a device that converts the signal 
so that it may be received on a television channel) or with 
a composite’-video monitor. Unfortunately, some signal 
components and resolution are lost in this process, 

A conventional digital RGB (red-green-blue) video in¬ 
terface, which turns any or all of the three color guns in 
the monitor's picture tube fully on or fully off, offers 
some improvement over composite video* Only eight col¬ 
ors can be produced by a digital interface, however, 
because tints and shades require intermediate levels of the 
three colors. An analog interface like the Supercolor 
Board, on the other hand, can turn on the guns at varying 
intensities and produce many different colors* 

Hardware 

The Supercolor Board uses 22 ICs (integrated circuits) 
that draw 365 mA from the Apple's H-5-V power supply* 
All ICs are socketed on the double-sided, glass-epoxy cir¬ 
cuit board, and the edge connector is gold-plated. Two 
cables are provided, one to connect to an RGB monitor. 
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INTRODUCING 1-2-3; 
im HAVE TOR IBM/PC 
JUMHNGTHROUGH HOOPS. 



Meet 1-2-3 - the remarkable new 
loftware package that puts more raw 


tombines information management, 
Ipreadsheet, and graphing in one pro- 
imtn that can perform all three functions 
iterchangeably and distantly at the 
3uch of a key That’s power. 

To explain; since ^ ^— 

|-2-3’s information j —- -v/r' 


41 funaions and 66 commands. And if 
you include data base and graphing com¬ 
mands, it actually has 110! 

In addition, 1-2-3 is up to 50 times as 
fast as established spreadsheets. With all 
the features you’ve ever seen on spread¬ 
sheets. 1-2-3 also gives you the capability 
to develop customized applications (with 
26 macro keys) and lets you perform 
repetitive tasks automat- 
ically with one key- 


--qej^ent, r.-- ](' strbke. If l-2-3^wbre 

ipreadsheet and f ^ \ i ^ spreadsheet, it 

traphing fiinc- ^ v J would De a very pow- 

^ ■ V-erful tool. But it^ much, 

- much more. 

The information manage¬ 
ment function. 


i 


(ons reside in ^ ^ ^ 

lemory simul- n_^ ^ ^ 

eously,you can Zc- 

from retrieval to spread- 
[heet calculation to graphing 
itantly just by pressing a 
keys. So now you can 
xperimenc and recalculate 
d look at data in an endless 
iety of wa^. As fast as your 
ind can think up new possi- 
ilities. There s no lag between 
lu and the computer And 
,at's a new kind of power — power that’s 
‘eater than the sum of its programs, 
e spreadsheet function. 

If 1-2-3 were just a .wreadsheet, 

|ou*d want it because it f^s the largest 
orkspace on the market (2048 rows by 
56 coiuiTins). To give you a quick idea of 
2-3's spreadsheet capabilities: VisiCalc s 
readsneet for the IBM PC offers 15 
ithmetic, logical and relational opera- 
rs, 28 functions and 32 spreadsheet- 
fated commands- 1-2-3 has 15 operators, 

Circle 222 on Inquiry card 
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( 3 ) 

B 


Sptvfidsbevt, 

manafiemt^if aft in-one 


Add to 1-2-3's spread¬ 
sheet a selective information 
management funaion, and 
the power curve rises at an 
awesome rate, Particularly 
since 1-2-3’s information 
S management capability 
reads files from other 
programs such as Word¬ 
Star, VisiCalc and dBase II, So you can 
accumulate informadon on a limitless 
variety of topics and extraa all or pieces 
of it for instant spreadsheet analysis. 
Unlieard of before. Specific 1-2-3 infor¬ 
mation management features include 
starting with primary and secondary 
keys. Retrieval using to 32 criteria. 
1-2-3 performs statistit^ functions such 
as mean, count, .standard deviation and 
variance. It can produce histograms on 
part or all of the data base. 1-2-3 also 


allows for the maintenance of multiple 
data bases and multiple criteria. 

The graphing function. 

1-2-3 enables you to create graphs 
of up to sbt variables using information 
already on the spreadsheet. And have it 
on screen in less than two seconds! Once 
you’ve made a graph, three keystrokes 
will display it in a different form. If data 
on the spreadsheet changes, you can dis¬ 
play a revised graph with one k^troke. 
This instant reladonshlp of one format to 
another opens up a t^4iole new applica¬ 
tion area. For the first time grapmcs can 
be used as a “what if” thinking tool! 

For a ^0 demonstration of 1-2-3’s 
remarkable power; visit your nearby 1-2-3 
dealer For his name and address, c^l 
1-800-343-5414 (in Mass, call 617492-7171). 

Lotus Development Corporation, 

55 Wheeler Street, Cambridge, MA 02138. 



1-2-3 amiLoius are tradeTn^ffia qflxitus 
Devefe^imeru Corporation. Alfri^Hsnsemeei. 
Ve^m^S^t^i^aTeg£<aet^trat^em^Bibqf^f^croProInc. 
VfsiCalf: is a registered trademark cfVisiCo/p 
dBas^ II6^ a registered trademc^ of Asbton-Tiae. 
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I^EW COMPUTER VIDEO TERMINALST 
HaxQltln« 1420 
List $1 200 
Ouf Prkc«‘ $450.00 
I Dealer Inquires Wek:oniel 


80 n ?4 High Raselulian Screen 
Uppers Lower Case Characiers 
Reverse Video (Blink or BlanK] 

Numeric Keypad wi|h 9 Program mable (^unction Keys and Cursor 
ControJ Pad 

On Screen Editing with Wrap Around 
75-9600 Baud Rate 
STD RS-282 Connector 
Lightweight/Com pac 17Si ngie Uni I 
TWO Veer Faolory Warranty"' 


CENTRONICS HIGN SPEED DDT MATRIX PRINTERS 
List; $4800 
Our Price: $109.00 

' * 165 Characters per second |1R20 words per minute) 

Features ^ io 15" Adpustahie Tractor Feed 

* 132 Columns. Expanded Print & MuHislnlke Highlighting 
t g K 7 htalnx with "End ol Line" Seeking Carnage Reiurn 

* Commercial Quality Heavy Duty SteeJ CorTslructton 

* 30 Day Money Bach Guarantee 

* Optional Lower Case Character Sets with Graphics Available 

* Compatible with Cenirpnics Parallel Outputs tTRS-80. Apple. 
IBM-PC. Franklin Ace, Osborne, Alan. Ti-gg, Cotomodore 64. 
Vjc-20. and Marej 

* Returpished Units with all Elecitonics Aligned. 

G Itch Prownter (120 Cps, Coiresp Mode Graphics] $439.00 
C Itoti Slarwnter F tO t40 Cps Letter Ouaiilyt ^ $129900 
Seiko Dpi Mai rik Pnniers (80 Columns. 2"- 10" Width Graphics! - $239 00 
F ra nktin Ace 1200 (128 K. Ois k D rive 80 Columns C P/M) - 31699 00 

Write For Free Price List. 

a.C.E. Systems. 106 E. Broad St. Betblehem. Pa. 1S01S 
(2151346-8250 • 867 5066 
MC ADD 3’^ 



BYTEK’s SECOND GENERATION 
UNIVERSAL (E)PROM 
PROGRAMMER—SYSTEM 15 


Features: 

•Bipolar PROMS. 

• M icros - (8748 a 8749) 

• (/O - 6 baud rates, 13 formats Including 
Intetlec, Textronix and Motorola. 

• EPROMs, (2708 - 27128) 

• Gang option - programs eight at once. 

• Remote control option. 



PROGRAMS 
OVER 250 
DEVICE TYPES 


FUNCTIONS: chc-ram 

DISPLAY DEVICE DATA LOAD DATA 
EDIT RAM DATA COMPARE F 

DEVICE PROGRAM FILL MEMOF 

TYPE SELECTION BLOCK MOV 




COMPARE FIELDS 
FILL MEMORY FIELD 
BLOCK MOVE 
DIAGNOSTICS 
and more. 



'COMPUTER SYSTEMS CORP 


2283 S. Federal Hwy. 


Delray Beach. FL 33444 


(305)272-2051 


At a Glance 

Mame 

Electrohome Supercolor Board and high-resolution RGB monitor 

Use 

RGB color monitor interface for the Apple II 

Manufacturer 

EJectrohome Limited 
809 Weilington St. 

Kitchener. Ontario N2G 4J6 
Canada 
[5 19) 744-71 I I 

Price 

Low-resolution monitor, S550; high-resolution. S950; Supercolor 
Board. S249 

Dimensions 

Supercofor Board: 7y4 by 2y^ inches; ECM Monitor: 18 by 13 by 
15 '/i inches deep: screen: 13 inches fdlagonai measure) 

Features 

Apple hardware board. RGB analog monitor, connecting cables, 
software contained on a 5/-i-inch disk, users manual 

Capabilities 

Display of 256 coJors or pure white text with color, compatible 
with existing and future Apple II software 

Hardware Required 

Apple II with 4SK bytes of memory; must use slot 7 

Audience 

Any Apple II owner 

Warranty 

One year, limited, for board and monitor 


Tech Pius Inc. 

35 Marsh Rd. 
Needham. MA 02192 


the other to obtain two signals from other parts of the 
Apple via a four^pin Molex plug and a component clip. 
The board must be installed in slot 7 on the Apple II 
motherboard because that is the only slot that provides 
the sync signal from the Apple's video circuitry. 

Unlike some other video boards that use extra memory 
in the Apple, the Supercolor Board uses only the memory 
assigned to slot 7 and thus does not interfere with normal 
Apple II functions. The board adds 16 new memory loca¬ 
tions to the Apple II, from decimal 50944 through 50959, 
The contents of these locations determine the values of 
low-resolution graphics colors 0 through 15 and high-res- 
olution colors 0 through 7, These contents can be altered 
by using the Colorset program provided in the software 
package. 

The Supercolor Board was developed in Canada by 
Electrohome, (Tech Plus Inc. is now licensed to sell Elec¬ 
trohome products in the United States.) The board comes 
with a seven-pin male DIN-type connector wired for use 
with Electrohome RGB analog monitors. Although the 
board will work with any RGB monitor, it offers 256 col¬ 
ors only on analog-input RGB monitors. 

The Electrohome ECM 1302-2 high-resolution RGB 
monitor has a 13-inch black-matrix color CRT {cathode- 
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Smallware 



Our software is making a name for itseif. 


Smallware. Thafs what weVe named our unique soft¬ 
ware designed for microcomputers. Smallware offers 
much more than ordinary software: high quality, custom¬ 
er support and a complete product line. You can buy 
software anywhere. But for the special features of 
Smallware, The Small Computer Company is your one 
and only source. 

The Small Computer Company is known to many as the 
company who developed the filing system software 
Profile® II, Profile Plus and Profile III Plus for Radio 
Shack; and filePror our CP/M® version. 

Now, whether you're a microcomputer end-user, dealer 
or manufacturer, you can order our Smallware directly 
from us. 

Here are just some of the enhancements we offer to 
Model III users: 

PROSORT: If you need to select records for a report by more 
than two criteria (income, zip code, purchases, etc.) Prosort lets 
ou use up to sixteen. Once selected, the records can be sorted 
y up to five criteria (zip code, within state, by last name). 
Prosort also offers substantially greater sorting capacity.. ,$150 


FORMS: If you prepare forms that require several lines of data, 
from invoices to shipping instructions. Forms Is invaluable. It 
allows you to print individual forms (up to 13'" x 11") with 
graphics, trademarks, logos, underlining, subscript and 
superscript functions, ...$125 

ARCHIVE: Lets you maintain up-to-the-minute, clean files by 
removing inactive records and transferring them to a pre-deter- 
mined list or file; split an existing data base into any number of 
specialized files; free substantial disk storage space.$150 

PROPACKrA tool that lets BASIC programmers more easily 
customize Profile systems. The resulting programs are shorter, 
easier to write and faster running. Propack also gives the BASIC 
program indexed access to Profile data...$75 

For Model II, 12 and 16 users, there's Quikback^^with Format, 
Display, Transfer, 8 Line Reports With Math, Math Upgrade for 
Profile Forms, Math 64, Propack and more. 

The Small Computer Company does more than create 
award-winning Smallware. Our commitment to the 
customer extends to custom design as well as system 
consultation. 

For further information, call (212) 398-9290. To order, ask 
for Ms. Price. 



The Small Computer Company, Inc. 

230 West 41st Street, Suite 1200, New York, New York 10036 


Smallware. Propack. Quikback and ftlePro are trademarks of The Small Compuler Ccxnpariy, Inc. 
CP/M IS a registered irademark of Digital Research, (nc. Profile is a registered trademark of Radio Shack 
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THE BUSINESS MANAGER™ 



just plug it into your 


and RUN YOUR BUSINESS! 


Integrated Accounting System: 


GENERAL LEDGER 


ACCOUNTS RECEIVABLE 


The Information Manager 


includes: 

Project Manager™ 
Personnel Manager 
Appointment Manager™ 
Report Manager^'^ 
MicroRlM^RDMS 
Wordstar^^ 
Spellstar™ 
Mailmerge^^^*^’ 


INVENTORY 


ACCOUNTS PAYABLE 


PAYROLL 


WORD PROCESSOR - WORDSTARS 


SPELLING CHECKER -SPELLSTAR™ 


FILE MANAGEMENT - MAILMERGE^ 


Electronic Spreadsheet - REPORT MANAGER™ 

Application generator + 3-climensional spreadsheet w/graphlcs 


Relational Database Management System™ 

MicroRIM™ (True mainframe capabilities) 


APPOINTMENT MANAGER™ 
Executive's Time Scheduler 


PERSONNEL MANAGER™ 

Human Resource Management 


BILLING 


PROJECT MANAGER™-Time Based Project Scheduler 

(Creates PERT & GANTT Charts) 


The best and most complete business program package 
on the market , , . providing all the software and storage 
you ever wanted. 


* All software pre-instaJled on 10MB or 15MB hard disk and 
ready to run* No more diskettes and tedious paper work 

* High speed operation 

* All programs set f‘p romp ting and menu driven 

* Self-explanatory *,. easy to use 

if All software and hardware fully guaranteed and supported 


CP/M®& 
APPLE 
VERSIONS 
AVAILABLE 
SOON 






Dealer 

inquiries 

Invited 


/ Contact your 
/ local dealer 


1420 E. Edinger Ave., Suite 115, Santa Ana, CA 92705 


(714)836-3569 
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IBM [s a Reg. irademark of IBM Corp. Apple is a Reg. trademark of Apple Computers. CP/M U a Reg. trademark of DigItaJ Research. Wordstar^ SpelEstar and Mailmerge 
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Photo 2: Red, green, and blue shades created with the Boardtest 
program. 



Photo 3: Pure white high-resolution text. 


ray tube), RGB analog input at TTL (transistor-transistor 
logic) levels, 10 MHz bandwidth, 580- by 235-pixel reso- 
lution, and separate connectors that allow direct connec¬ 
tion to the Supercolor Board or the Apple Ill computer 
(which has built-in provisions for digital RGB output)* 
The monitor's Apple III input port is a IS-pin sub¬ 
miniature ''D" connector that accepts RGB data* In 
another version (the ECM 1302-1 low-resolution moni¬ 
tor) Electrohome provides a bandwidth of 6 MHz and 
370- by 235-pixel resolution* A 120/240 line voltage op¬ 
tion is available for both versions, as well as a module 
that enables the monitor to accept composite video 
signals. 

Software 

A 5 V 4 -inch floppy disk with demonstration, testing, 
and color-programming software is included with the 
Supercolor Board. Because the disk is not copy-pro¬ 
tected, the software is easily customized by the user. Of 
particular interest is the Colorset program* By blending 
varying amounts of red, green, and blue, this program 


allows you to create with simple keystrokes a palette 
composed of any 16 of the 256 possible low-resolution 
colors or any 8 of the 256 possible high-resolution colors. 
Any set of colors you create can be stored on disk and ac¬ 
cessed from a program. 

A PROM (programmable read-only memory) on the 
Supercolor Board contains color settings for normal 
Apple II operation (default mode) and for an enhanced 
mode that offers pure white text in high-resolution mode. 
When creating text in high-resolution mode without the 
aid of the board, the locations on the screen where the six 
available colors can appear are restricted by whether an 
adjacent dot is on or off, whether the dot is in an odd or 
even column, and which color is selected. Any two adja¬ 
cent dots produce white, but most letters require single, 
isolated dots* This is why text constructed dot-by-dot us¬ 
ing high-resolution graphics is tinged with color. 

When the enhanced PROM color set is entered, the 
Supercolor Board rewrites the tinged colors as white, 
producing pure white text* However, two of the six high- 
resolution colors are lost in this mode, so you may 
choose to put up with 'confetti'' text* Six-col or mode is 
available with pure white text if you can fit all of your 
text into the four-line text window at the bottom of the 
screen* Letters in this window are always pure white, as is 
all text in TEXT mode* 

Installation 

The Supercolor Board is advertised as being compati¬ 
ble with any version of the Apple II to date, but I could 
get it to work only on Apples that have the auxiliary 
four-pin connector between locations B and C on the 
motherboard. You should check with your Apple dealer 
to make sure the board will work with your version. The 
instructions are very straightforward and installation 
takes only about 15 minutes, reading included. One cau¬ 
tionary note—the board must be installed in slot 7 right 
next to the disk-drive interface, and it's a pretty tight fit 
for all of the various cables. Route your cables neatly, be¬ 
ing careful not to puncture the disk-in ter face cable's in¬ 
sulation with the back of the circuit board* Inserting a 
thin piece of cardboard between the boards lessens this 
danger* 

Conclusions 

My only complaint is the lack of a user-accessible con¬ 
trast control on the monitor* When using high-resolution 
graphics, increased contrast is needed at times to brighten 
some of the thinner lines in the display* A spokesman for 
Electrohome said the firm will be adding a contrast con¬ 
trol on its next model. 

The hardware and software of the Supercolor Board 
and Electrohome RGB monitor are excellent, with all 
operations fully supported and documented. 

The color output is very dean, and pure white text is 
definitely easier on the eyes than the rainbow-edged char¬ 
acters commonly seen on Apple 11s. 

No modification to your Apple II is required, making 
this truly a "plug-and-go" interface. ■ 
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Most forms suppliers will print any quantity of 
customized computer forms you want. 

As long as you want quantities of 2,500 or more. 
But plenty of companies don’t want to buy 
more than they can use in a reasonable tim e. 

So Deluxe fills orders as small as 500. 

And delivers them in a sm al l amount of time. 

On standard computer forms, we give you three-day 


in-plant turnaround. {Or 5 days on customized forms.) 

Our major competitors can take up to 45 days, 
but still charge you just as much. 

And even on a small batch, we can match all 
popular software formats. 

We also customize forms for your own programs, 
with lots of ink colors and logo designs to choose from. 
But even our standard forms make a big impression. 
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Because as the name implies, Deluxe quality is 
unsurpassed. It’s also guaranteed: If you’re not satisfied 
with any Deluxe form, return it within 30 days and your 
money will be promptly refunded. 

Call toll free for our free catalog, 
featuring computer forms, supplies and accessories, 
1 - 800 - 328*0304 (In Minnesota call: 612-483-7300.) 
Or mail the coupon. Or see your hanker today, 


^ DELUXE 


FREE COMPUTER yiMlONERif. 

Deluxe C^impulcr Fofna, 530 Norlh Whrelcr, F.O, Box 43046. SL Pnil. MIM 551B4-0O46 
With your fii^t order of Deluxe computer forms, we'll give youa finse box of computer stationery 
($40 00 value). Just send this card for full details and our free catalos. Or rail free: 1-800-328-0304. 
(In Miimesotacall612-4B3 7300.) 

Namc_ 

Cxunpany_ 

Aetdress_ 

City_ 

State_Zip_ 


DELUXE 


COMPUTER FORMS 


71B5 















The User Goes to the Faire 

Our redoubtable critic journeys from Chaos Manor to the 
Eighth West Coast Computer Faire, 


Jerry Poumelle 
c/o BYTE Publications 
FOB 372 

Hancock^ NH 03449 


This year's Faire report is different: 
I was there both as observer and par¬ 
ticipant. Vm afraid I can't separate the 
experiences , . . 

The West Coast Computer Faire re¬ 
mains my personal favorite of the 
computer shows. There was a time 
when it was the most important show 
in the microcomputer industry, but I 
think that's no longer true. In the old 


days many companies announced 
new products at the Faire; now that 
tends to happen more at Comdex and 
NCC. For users, though, the Faire re¬ 
mains one of the best shows of the 
year, and a lot of exciting things still 
happen there. You just have to dig for 
them. 

For example: at this year's Faire 
you could {at lastf) buy a copy of 


WRITE, the text editor Tm using to 
write this report, I also saw the 
precursor to what I believe will 
replace both WRITE and my own 
computer, 

I played with a copy of Niklaus 
Wirth's personal computer* 

There's an APL interpreter for the 
Z80 microcomputer, 

If that isn't enough of a teaser, 1 



The main floor of the show^it was one of three floors the exhibitors occupied. 
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HegsTEXAS 

COMPUTER 

SYSTEMS 


IBM Personal Computer 


INTERNAL DISKS FOR IBM 

I Tandon Internal Disk-160K SCALL 

I Tandon Interna) Dfsk-320K .$CALL 

HARD OrSKS FOR IBM 

I Complete 5 Meg. Systems from SiSSO 
I Mul h-computer Welworh Systems 
QUAD BOARD FOB IBM 
Includes 64K to 2&6K addiEional memory 
1 Serial & Paradei Port and Caiendar Dock 

PRINTERS FOR tBM 

I STAR and EPSON SCALL 

I NEC 3550 Spinwritef .. . $GALL 

(MONITORS 

I Med Hi Res-Green Comrex ..$09 

[ High Res-Green BMC from.$09 

High Res-ColOr PGS SCALL 

Matches ISM PC 
I Low Res-Coior-Taxon Vision T . SCALL 
High Res-Color-Taxon Vision 1 .. SCALL 
I High Res-Green-Taxpn._ .. SCALL 


APPLE 


First DISK DRIVE includes conlrolier, DOS | 

3.3, cables and manual ..SCALL | 

Second DESK DRIVE with cable SCALL | 

APPLE to EPSON card and cable 
APPLE TO GEM IN I card and cabEe 

Z 80 CARD.SCALL I 

RAM CARD. ... SCALL I 

Printer Interlace Cards.iCAlL I 

Graphic Printer Interface Card ,. SCALL | 
Graphic Spooler Interface Card 
available with 16K to e4K 


D 


DAVONG 

Systems. Inc. 


CORVUS 


5 Megabyte Hard Drive, 
to Megabyte Hard Drive 
2D Megabyte Hard Drive 


FOR IBM. APPLE II AND APPLE III 
SPECIFY INTERNAUEXTERNAL 

5 megabyte hard drive .. SCALL I 

12 megabyte hard drive.SCALL I 


HARD DISKS from $18891 


SCALL 

SCALL 

SCALL 


Add 5, 10 or 20 Megabytes of storage to your TRS-00 Model {.Model 11. Model 111, 
Model ta. IBM. Apple. Atan, Heath. Zenith. Intertec. SlOO. Osborne. Eagle 
Commodore 64, Xerox, Superbrain. Z89/90. DEC LSI—11, NEC PC-eOOI. and more 

One or several computers can share A HARD DISK 

_ Asfc about OMNINET for your Apple or IBM PC. 




Dedicated 
To Being No. 1! 


FEATURES 


too CPS 
9X9 Dot Matrix 
True Decenders 

So pe r Seri ps i t-Subscripl-U nde rl in i ng 
Friction and Tractor 
Programabie Line Spacing 


99^ Compatible with sot I ware written 
for No. 1 Printer. 

High Res Bit Image Slock Graphics 
Sacks pact ng - Dou btestrike-An d Mo re 
5. S. a 1/2, 10. 12 and 17 Pitch 
Free 2.3K Bulfer 


Extended [6j Months Factory Warranty—FR I B 

Gemini 10 {9 inch Carnageji FrietJon and Tractor SCALL 

Gemini 15 f15 inch Carriage) Friction and Tractor .SCALL 

Serial interface ... .......$GALL 

Apple Card and Gable. .$CALL 

Commodore Interface .. .. ..... .$CALL 

Call and ask about Ihe new High Speed Printers By Star Ml cronies. 

COMMODORE 64 

ViC 20-DISK DRIVES-MONITORS 
DATASETTES-SOFTWARE 
ACCESSORIES 

Cal! For Current Pricing Information. 

TCS has the LOWEST PRICES on IN-STOCK PRINTERS 

MATRIX PRINTERS 

epson-mx s. fx models 
C.ITOH aSIO/TEC/PMC 
DMP lEX) 

DMP 200 
DMP 400 
DMP 500 
□MF 2109 
ANADEX 9501-A 
CENTRONiCS 352/353 
OKIDATA PRINTERS 

iPRrNTER CABLES AND INTERFACES AVAILABLE. 

CALL FOR CURRENT PRICING INFORMATION. 


LETTER QUALITY PRINTERS 

C ITOH F^IO (40 CPS) 

DAISY WHEEL II (RSI 
NEC 3510-3550 
NEC 7710.-7730 
brother COMREX 


LEADER in MAIL ORDER DISCOUNTS!! 


433-5184 


fres'^^^W^^TDiSR 

Systems come with 180 day warranty. 

$1444 $1644 


With standard 40 (rack 
double density drives 
Over 340.050 bytes 
Includes TDOS 


With 2 dual headed 40 
(rack dbl density drives 
Over 730,500 bytea 
Includes DOSPLUS 3 4 
(£150 valuey 


Fully assembled and tested systems that are sallware compatible and lunclIonaNy 
idantiCBl to Radio Shack unils sold al computer stores for .$hundreds more. 

□ CONTROLLER BOARDS are high quality double sided epoxy boards with gold 

plaled contacts 

□ POWER SUPPLY is the finest switching type available. 

□MOUNTING HARDWARE includes power and data cables 

□DISK DRIVES are Tandon, the same ones used by Radio Shack . 40 track, double 
densily, with a 5 millisecond stepping rate 


TCS MODEL III DISK EXPANSION KITS 

1 Controller, Power Supply. Mounting Hardware & Instruction .. $279 

2 Controller. Power Supply, Mounting Hardware S one 40 track Tendon Drive $470 

3 ContfoNer, Power Supply. Mounting Hardware & two 40 track Tandon Drive $677 

3A Kit 3 but with two 60 track drives (dual 40 s) $079 

3B Kit 3 but with two 160 track drives (dual 0O's). . $1D99 


TCS Model IH and Color Computer 

Ask about the Green or Amber CRT for your customized Model III 


TRS-80 


Model III and Color Computer 

Wilh Original 90 day Manufaclurer's Limited Warranty 
Call for current pricing information on the 

Model II...Model 16...Model 12...Model 4 

All Radio Shack Equipment shipped from our store in 
Brady, Texas, 


rmr: 


TCS DRIVE CABINET is industrial grade heavy guage metal, safely fused, and comes 
mxh gold plaled external connector with extender cable 


1 DRIVE in Cabinet 


|40 frach single sided 

■BO track (dual sided 40 Irack) 

1100 track (dual sided 00 track 


1 DRIVE/Double Cabinet 


140 track single sided 

|0O track (dual sided 40 back) . 

1100 track (dual sided 00 track) 


$249 

$329 

$449 


$239 

£339 

$499 


2 DRIVES/Double Cabinet 

140 track single sided . . $4S9 

100 back [dual sided 40 track) . $639 

1 160 track (dual sided 80 I rack) S349 

I Drives in cabinets come assemblBd.Tesied with power supply.Order cable separately 


BARE DRIVES ONLY 


|40 track single sided . 

I BO track (dual sided 40 track) 

1160 track (dual sided 00 track) 

Is inch SlimNne sgl/dbl sided . . 

I Winchester Hard Drives 5-30 Meg 


SCALL 

SCALL 

SCALL 

SCALL 

SCALL 


Smith-Corona* TP-I 


Parallel/Sertal ..$535 


TEXAS COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 

TECHNICAL ASSISTANCE 817/274-9221 
ORDER STATUS 817/277-1913 
TELEX/TWX/Easylink ELN 62100790 


800 433-5184 


No tu out of stAta. Taiun« Bdcl 5% Prlcw lubiBCl to chang* H any 
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also saw the first computer with ven¬ 
tricles. Read on , . . 

It's nearly impossible to write a 
brief overview of the West Coast 
Computer Faire. There's just too 
much going on. That in itself is 
significant; it means that the micro¬ 
computer field has gotten too big 
even for someone as frantically deter¬ 
mined as I am to keep up. It used to 
be that I could follow the main¬ 
stream. Now, I'm not even sure there 
IS a mainstream. That probably won't 


last. Improved communications will 
bring the branches together again, 
but a lot of mistakes are going to be 
made first. Meanwhile, fair warning: 
given the number of panels, talks, 
and exhibits, no one could cover the 
whole Faire. 

Second warning. I can't pretend 
total objectivity. My son and one of 
my closest friends had a booth at the 
Faire. They not only sold programs 
I've written, but also WRITE, which 
I've been using (and talking about) 


for several years. While 1 have no 
financial interest in Workman and 
Associates, I can't divest myself of 
my friends and relations—nor would 
I if I could. Thus, this is the Faire as I 
saw it. Others probably saw a show 
that only partially overlaps mine. 

First, let's set the scene. The Eighth 
West Coast Computer Faire was held 
the weekend of 18 through 20 March 
in the San Francisco Exposition 
Center. In previous years booths 
were set up on Wednesday, so that on 
Thursday the exhibitors had a chance 
to see each other's wares before the 
public arrived Friday morning. For 
some reason that didn't happen this 
year, and Thursday was setup day. 

1 had planned to fly up Thursday at 
noon and get a good night's sleep. It 
didn't work out that way. Wednes¬ 
day afternoon there were big rain¬ 
storms. My son Alex and his friends 
had planned to use Barry Workman's 
Ford Escort to tow an overloaded 
trailer filled with computer equip¬ 
ment and Workman and Associates 
catalogs from Hollywood to San 
Francisco. The storms got worse. The 
weather reports got worse. Next thing 
I knew, I'd volunteered to drive with 
them in my International Harvester 
truck, and we were leaving well after 
midnight Wednesday, 

Daniels Ninth Circle 

We arrived Thursday afternoon. It 
was raining in San Francisco. The Ex¬ 
position Center was surrounded by 
cars, trucks, trailers, pushcarts, and 
every other conceivable means of 
transporting computer equipment. 
Dealers everywhere were bent on get¬ 
ting their stuff inside out of the rain. 

Trailer unloading ought to be an 
Olympic event. Two men and one 
woman seemed to be the average 
team makeup. Some of the big com¬ 
panies cheated with professional 
help. 

As the afternoon went on, the en¬ 
tire Exposition Center was covered 
with piles of rugs, boxes, boards, 
disassembled furniture, signs, com¬ 
puter components, and angry dealers 
trying to find out what happened to 
their electric power. Compute! 
magazine sponsored a very nice party 
in the exhibitors' lounge Thursday 


ALL 



Software Catalog. FREE. Get the lowest price on every software 
program you need 1/3 off list price guaranteed. And look 
what else you get from 1TM: 

Unlimited Oonsultationl ITM’s consultants work with an amazing 
database indexed with over 300 software selection criteria 
- plus thousands of in-depth product reviews, You'll get 
the programs that are right tor you. Quickly Easily. Ifs the 
most sophisticated consultation service in the industry 
Gail toll free! 

Over 2,000 programs to choose from. Hundreds added every 
month. Alt categories, Alt formats 

See any program demonstrated. Order any non-entertainment 
program for a risk-free, thirty-day friat Full refund if not 
completely satisfied, 

No minimum order. Buy just one program if you like. Quick 
shipments. 

Call ITM now Or mail the coupon today and receive our 
FREE Software Catalog. Save hundreds- even thousands— 
of dollars on all of your software purchases with ITM 

American Express, Visa, or MasterCard honored 
Cal! toll-free today 
[800) 334-3404 
In California (415) 284-7540 

Software Catalog. FREE. byte m3 

□ YES Send complete information for my review. Please include a 

free copy of ITM's Software Catalog. 


NAME^ 


COMPANY NAME- 
ADDRESS_ 


ClTY/STATE/ZiP^ 


PHONE_ 


□ individual □ Dealer □ Consultant □ Company 


ITM 

Software Division 

We make software 
buying simple, 

Attn Stevan Cloudtree 
936 Dewing Ave., Suite E 
Lafayette. CA 94549-4292 
[000] 334-3404 or 
(4153 284-7540 
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$1995 


SANYO PLUS 

A full feoture. fast. Z-60. 64K computer with over $2000 of software for $1995. 

The Sonya Plus bordware Includes o Sanyo MDGiOOO computer with a built-in IT" 
hIgh-res.. green phospher 25x60 display, o serial commur^lcotions port ond a porollel 
printer port. The detoched keyboord Is sculpt ond tiered ond includes o seporote 
10-I<ey pod. 

The Sonyo Plus hos duol 5%" double density drives ond features a total formatted disk 
capacity of 624K. 

The Sonya Plus softwo^re Includes CP/M®. Dosic ond the unabashed, top-dog Micropro 
opplicorlon programs: Wordstor. with troining guide. Mollmerge. SpeJlstar.Colcsror.ond 
the new Infastor pochoge including Dotostor ond Reportstor. 

Plus we odd a 300 baud direct connect modem with coble, modem soffwate, or^d o 
gomes disk. Plus we integrore and test your system ond Include work copies generated 
on your system. 

For more infor motion coif us ot Scottsdale Systems. (No Dealers PI ease) 

One year woironry $99. Five module business softwore pock $99. One drive system 
$1649, Hard disksr l0Mb-S 1995/16Mb.$2395. 


TEtEVIDEO 


ALTOS 


hlORTHSTAR 


(Juy a Tetevidi&a mMlrr.u^r from 

Vi or discount and ws'Vi arrange on^ille 
Inirolkwlon vlo TRW, You con irpn wirh 
rh* jingiv-usv/ flOd and #xp^ncf to a 16 
muln tod^ing. mult1-u$«r nerworh. 

603 .. Coll 

1603 .. .. $2769 

602H . $4329 

806/20 Mb . $5111 

616/40Mb . $9210 

600's. . $1299 


TERMtmALS 


Sanyo CRX 1000 

Now o Kill fooniro lorminol oi 0 dumb 
fermlnol pric«. & Edit functlan k#ys, 6 
progrommobto tunclon koyi. 356 cho- 
ractflnlna 3c«tl. grap^lci. derached 
koyboord wtrh potm roar, printer pon. 
1 T non-giiare Sanyo display. S 5 4 S 
Add^ 3A+ FmuJoies rhe A PM a A 
detach#dlt«yboatd.Mypad, i3" 9r«n 
dliploy, norlanwldo Adda service. 
S469. 

Wyse 100 .. $699 

Wyse 200 . coll 

Terevideo9l0 .. $579 

Televldeo925 $735 

Televideo 930 .. $927 

Televideo 970 . $1044 

Zenith Z-29 $659 

Zenith ZM . .. $459 

Hozeltfne Espirits .. coll 

Qume .. call 

Houston Instruments .. Coll 


Out lech s (bvorire sysrems. Ffom rhe 
laweir priced 3 user systems wiih either 
3 Of 6 MG. ateioge. to 4PMG. d-user 16 
bit systems. 

Add rermlnnla, printers, ond software 
ond we con (uKy rest and configure your 
sysietn ot low pdces- Qoclt noricinwide 
by MCHjfe Systems Service. 

Series 5-13D .. $2195 

Series 5-5D . $3995 

6000-10 . coll 

6600-12..... . $9465 

Series 5. flOOO. systems include MP/tt 


New low prfcea on the jysjems rhoi ore 
S-100, 16 bh/a bit. MS DOS and CP/M 
compotible. Ptus they'te backed by 
Zenirh service vltfually everywhete. The 
Z-lOO's feorure fwq bulti in drivei, 
i RAM, ond 335x640 9 rophics. Add 
o 13“ RGD ZVM 134 monirof m your 
110 fof swperiOf color display. 

ZF-110-22 .. $2699 

110 w/green 

monitor .. $2799 

ZF-120-22 . $2799 

ZVM-134 (color) . $555 

Softwore Specfol 

(100-7) __............ $469 


Digital: RainboMiaand Professiotial series .Caii 


'Mz 

/ \ 

Scottsdale Systems 

617 N* Scottsdale Road, Suite b, Scottsdale, Arizono 85257 

S (602) 941-5656 “ 

. Call 6-5 Mon.-Fii. 

i ^ We pariKipoie in oiblitoiilon for busineis cmd cuajotnen through ihe Oerter 

Qgilneis Qvreou of Morlcopo Counry. 


SERVtCE/QRDERiWG 


INTE GRATl ON ; Frlcea llit#<1 oie tor new equipment In fdaory seated boxes with rnanuftjuurer's 
woironiy. We will pretest yCu* equipmenr. iivegi^e your sysrem, conItguFe your sofrwore, provide 
speclof cobles, etc., far on oddlitonol chorge. Call for prices. 

ORDERING: MAIL ORDER ONLY. Prices listed are for cash. No C.O.D. S. We sell on o ner 30 
bosis to Fottune 500 componles ond Untvefsiriei Chotge cords odd 31i. Prices subject ro chonw. 
product subjed fo avalloblUry. AZ. residents add S%, Personal checks take 0 weeks to deoi. 0-30% 
restocking fee torrerurned metchorsdtse. Shipping exffo ■ products ore F.O.D. point of shipment. CP/M 
arid MP/M are registered irodemcHks of Digkol Research, 

SOFTWARE : We seN all popular CP/MriS progroms ot dbcovni, Software sold only wJlh systems not 
wotronrled for sultoblllty. 


GEMINi 


Prices now IrKlude free bum and rest. 
We 'varranty each unil for 90 days ftom 
phe day you receive Ir (not dO doyi from 
the day we receive IrJ, CoJI for prices on 
compatlbl# software ond hardware, 

Advonroge 

64KQuod . $2769 

Horiror^ 64R Quod $2695 

Advonfoge 

w/5 Mb. ... $3795 


PRiWTERS 


OkldQro92 . $469 

Ok]dcitQ93 .... . $635 

Okldoro64 . $969 

NEC6023A . $409 

Epson FX-60 _ $539 

Tolly 160L 

w/Trac .. $669 

IDS MIcroprIsm . $509 

HIGH SPEED 

Prism 60 "Lodded ' ...... $1369 

Prism 132 looded" ... $1469 

Anodex9501A . $1369 

OQnfex7030 .. $1562 

Tl-aiOOosic . $1265 

LETTER QUALITY 

Didblo 620 __...._ coll 

NEC 3510 .. $1495 

NEC 7710 . $2149 

Tronstor .. coll 

DTC-360Z (46k) . Coll 


The new best selling dor matrix prinrert, 
100 c.p. 1 ., tridhon, rmcror ond roH feed. 
Graphics. 100 day warronty. 3,DK sfd, 
buffer ond much more. 

Gemini 15 .. $460 

Gemini l0 _.. . $304 


Rr>olly ■ A full funciioa heavy duty, ierter 
quoH^ primer oi o dor morrix price: Wide 
torrloge, selectable 10.13. ot 15 pitch. 16 
C.P.S. (Shatioon text), bt-direcrtonol. srd. 
parallel Iryerfocej bold, superscrlpr. and 
subscript prfnririg. s.rd. cortiidge dbbans. 
































































afternoon, and I much enjoyed the 
hospitality. The party was largely at¬ 
tended by the press and the lucky few 
exhibitors who'd gotten their booths 
set up. Most hadn't, and when I left 
the Center Thursday evening, the 
scene resembled one of the less pleas¬ 
ant circles of Dante's Inferno, 

Somehow by the time the show 
opened Friday morning, everything 
looked organized. Most of the dealers 
were exhausted, having worked all 
night under trying circumstances. 
That's not a big problem for large 
outfits with professional staffs, but it 
can be pretty serious for firms of 
owner and spouse, who have to work 
like donkeys all night and be charm¬ 
ing the next day, 

Friday morning the crowds came. 
Eventually there were 50,000 at¬ 
tendees, At least 25,000 were there 
Friday morning when I took my tape 
recorder and went racing past the ex¬ 
hibits while dictating notes, I always 
do this; the idea is to locate everyone, 
(I'm tempted to bring my roller 
skates, Jim Warren, who founded the 
Faire, always wears his,) 


There were an astounding number 
of booths. Last year, the meeting 
rooms to each side of the main hall 
were devoted to convention con¬ 
ferences, This year they had become 
the Apple and IBM PC halls respec¬ 
tively, in addition, every corridor 
was jammed with booths. In past 
years booths have filled the corridor 
outside the rest rooms, but this year 
they extended into the chair storage 
area, a place more like the Black Hole 
of Calcutta than a computer exhibit 
site. 

As usual, the halls are filled with 6 
by 6 microbooths and the downstairs 
area contains innumerable 8 by 10 
minibooths. You can't ignore them. 
They often have the most exciting 
stuff in the show, 

1 Have Seen the Future , , , 

One wants to be careful about 
bandwagons. In 1919, Lincoln Stef¬ 
fens, American writer and social 
critic, went to the newly created 
Soviet Union, and after a brief visit to 
what was then called Petrograd, 
cabled: '1 have been over into the 


future, and it works," He might have 
a different view today. 

Similarly, at the tiny Logitech 
booth I saw Lilith, the computer used 
by Niklaus Wirth, ITiis is a rather 
powerful machine capable of concur¬ 
rent processing. That means that it 
can run a number of programs, or 
more important, a number of parts of 
the same program, at the same time, 
Lilith was operated by Brigham 
Young University professor Richard 
Ohran, who was there as one of the 
principals of the nonprofit Modula 
Research Institute, as well as vice- 
president of the commercial firm 
Diser Inc. 

I saw graphics better than arcade 
games. There was a game of billiards, 
in which you could use a mouse to 
move the cue around. The balls had 
spin after being hit, and not only 
showed it by visibly "spinning" as 
they moved, but behaved accordingly 
as they bounced off each other and 
the "table." 

More interesting, though, was a 
text editor that would format almost 
anything you wanted onto the screen, 
Cor\tmued on page 315 





RT REBATE 


Smith-Corona TP-1 


Letter QuaNty 
Daisy Wheel Printer 


$499 


t Serial Or 

Parallel Interface 
> Microprocessor 
Electronics 


Free Shipping 
List Price $895.00 

Plus...$50 

Factory Rebate 


RfBATE VALID 
m JUKE & JULY ONLY 


CompuPdd 


Corp. 


ORDER TOLL FREE: 

(600) 531-5475 (H Outvicte Of T«xaB) 
(512) 250-1523 {IiiT«>uib) 
13010 Research Blvd., Ho. 101 
Austin, Texas 78750 
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DISCOVER THE DYSAN DIFFERENCE 


Dysan 

Software Duplicatioa: 



CoiTipany:_ 

Address:_____—- ^ 

City:_ State:____ Zip: 

Phone: i _)_ 


Dysan's software duplication ser¬ 
vices are unsurpassed for fidelity of re¬ 
production. Not only is your program 
copied unerringly onto the finest me¬ 
dia made—the Dysan diskette—but 
it’s also copied on proprietary equip- 
ment manufactured by Dysan, exclu- f 
sively for Dysan. Plus Dysan offers you£|: 
the widest variety of support servic' 
available—from software protectioi^to 
serialization and packaging. 


Isn't it time you discovered the 
Dysan difference? For more informa¬ 
tion on Dysan software duplication, fill 
out and return this coupon today, or 
call {800) 551'9000. 


Cirde 133 on inquiry card. 


I-- 

I Dysan Software Duplication Division 
* 5201 Patrick Henry Drive 

I Santa Clara, CA 95050 
I (800)55H9000 
I (408)988-3472 

I B6 

I Please send me more details on 
I Dysan's S oftwar e Dup 1 ication Se rvices. 


It s your name on the package label 
And your company’s reputation on 
the line. Whether your program retails 
for $40.00 or $400.00, or is for com¬ 
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac¬ 
tion of the value of your product. 
Doesn't it make sense to protect the 
time, money and talent invested in 
your software with the finest and most 
complete software duplication ser¬ 
vices available? 


Quality Software Deserves 
the Quality Media. 




















More seat 
vs. . 

more seats. 





TWA’s business class with bigger seats and fewer of them. 



A typical widebody coach. 

TWA*s Ambassador Class® is available on all widebodies everywhere we fly. 


TWA is better for business. 

Because unlike most airlines^TWA offers 
you Ambassador Class—our special business 
cabin with bigger, wider seats than coach. In 
fact, our seats are so big and roomy, we put four 
Ambassador Class seats where other airlines 
have five coach seats. 

So now you can sit back and relax. Or even 
work if you want to. Either way, no one cramps 
you or your style. 

And since there are fewer seats per row, you re 
never more than one seat from the aisle. 

You 11 find Ambassador Class on every wide¬ 
body we fly Every 747 Every L-lOll. Every 767 
Everywhere we fly, 

Special extras. 

In Ambassador Class you get a lot more 
extras besides the extra room. You’ll save extra 


time, thanks to our special Ambassador Class 
Check-In at the airport 
And thats not all. 

There are complimentary cocktails and fine 
wines in flight. Headsets when there’s a movie. 
And on long flights, complimentary appetizers 
and a choice of three entrees served on china 
and linen. 

Much more for not much more. 

You know a great deal when you see one. 
And Ambassador Class means a great deal 
more comfort than coach. Yet it costs a great 
deal less than First Class. 

So call your travel agent, corporate travel 
department or TWA, 

TWA’s Ambassador Class. 

It’s a more comfortable 
business environment. 

You’re going to like 
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W (213) 704-6835 
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APPLE II 

PLUS 




PLUG^COMPATIBLE DRIVES 
RANA ELITE I 

W/COWTROLLEfl W/OUT DONTftOLLER 

MSL ^ 

mm 00 

MICRO-SCI A2 

W/COWTROLL£fi W/OUT CONTROLLER 


MSL 

549.00 


fr 


MSL 

519.00 


MSI 

409.00 


mm 


H 



"Mr 


special r>F the ..;0: I 

DISK DRIVES FOR THE PC AND PC COMPATIDLES 

DOUBLE SIDED/DOUBLE DENSITY 320K 

MSL OtlR OHE YEAR WARRANTY 

$525.00 PRICE $199.00 



PERSONA 
COf^PbVER 

^INCLUDES: 

2 Drives DS/Effi 
Color Graphic Board 
64K Memory 


NOT inCLODEO 

MSL OUR PRICE 
2995.00 SL499 0I 496.00 

*Subj ect to jviilibilHv j 


MSL 

FROM G4K TO im I0«.00 
FROMMKT0 J9(2l{ 2IG.00 
FROM m TO im 324.00 


45,00 

9TD0 

L4600 


FUIL mSTRUCTDNS RKLUDS) 


spmniim mm quairt 

PRMIER FOR rill RC 
FirilliL OMiwHaitl, 35 m 
lirsMid inilricBoRL 
MWl^PATItLE Wmi tfQ«0 STAR 


MSL 

3495.00 




]43i.OO 




ic mm ...ufi 

ClfR - ^r 

MSL PSJCE ’ 

49500 3tL,: IZSiW 


..iir 

KSL Prrz; 

OSlSOIHwIOl^ 5M 995.00 

TOM 2495.00 2 : 

:y)ll:^iUVEr 

64R Rkti Card v^m^r 3SQ.00 jC 

12IK fliBi CsnJ 525.00 

256K HiNn Card w^pirilv 925.00 l.v 

" i 3UEIY BtliF 

m pbj; 600.00 ii'- 

CP/M 22 



THE IBM PCVnTII12aK, tO 
MB WINCHESTER OH 
UNE, DOS 2.0. 
ASYNCHRONOUS INTERFACE 

OUR LOW PRICE S459S.00 


m 


Vid«i CDmtio Paciace 
VAdexVidfobermCard 
VNtait Muboird Eotiairar II 
MRcrosoOSoiteard wdli CP/M 
Mlcroiott Premium Pali 
Mkroion 10^ Card 
PCP A 4111 II - Card 44 MHZ vnTHarj 
PCPAapM. Card 40 MHZ version I 
Conus Wincbeslsr 5MB 2. 

Corvus WIncIwsler lOMB I 

Corvu3Winch33t3f20MB 4. 

SaUirn S)FSlems 32l« 

Satorn Syalemi M« 

Situri Sjfstems L2M 
Hays Mteromodem It 
Hays SnniliiiDdfln 
Kenungton System Saver 
MSRRFModulatuf 
M 4 R Slimf Fan 
■ ■ ■ + 


MicrotHHlerlj m 
Pixtkal PeriplierMa 
MicroEiuner II m 
PronKlheus Vei^ Card 
SVAOIM!24-2Conlro4lerOSSD 
SVADisli 2+2ConlretlirOSDD 
mApfPL-CKl3e25SKMein«y 
TCJoystklA 
TC Select A Poi 
MsfDCf Micro Wizard 90 
WesperMkrqBPO m 
Weaper Micro SPO 32H 
Wesper MkruSOB m 
Wesper Micro SOB 32K 
BMC [401 w/RGB InterlKe 
ALSZ-Cardw/CPM tor Apple H 


SZ5.00 : 
14500 - 
149.00 .. 

345.00 
G96 00 
99J5 

44500 :: 

595.00 
495.00 =~: 
49S00 -v 
L495.00 .. :i 
249.00 .:- 

425.0D 

519.00 ■■.■ 

379.00 - 

27900 
90.00 '.; 

30.00 

50.00 J . 
175J00 J3- 

299,00 . 


299.00 
L99 00 
39500 
595.00 
[. 200.00 
59.95 
59 95 
24900 
179.00 
219.00 
249.00 
279.00 
595.00 
349.00 


1 j SO 



KAYPRO it 
PROFOUNDLY 
TABLE 

WITH 9* MONITOR, CPIM, 
Peri^t Writef, Piffkl Calc, 
Pcftecl Fil«r, Ptrfect SpeMer 
:ASIC 

MSL 

y 1795.00 

C ALL FOR P RICE ^ 




THE fePFtK COftIP/iTieL'' 

SlTERtiflTlvr mth 

BUSI^^ESS- 

SYSTEI^ 

Franklin Ace tOOO syetern • 64K • 
Dtsk Drive with corrtrollor card • 12" 
green phs. video monitor. 

$1395.00 

SAVE StMl GOMPAMED TO Am£ STSTEM^ 
^ ~ 


ose 

PEBSOrm C^f^pyTER 

DOUBLE 



INCLUDES 
SOFTWARE 

• CPM • MAIL MERGE 

• WORDSTAR *08 BASIC 

• SUPERCALC • M BASIC 

OUR PRICE 

1795.M 


SMITH COR 


i.t"- 

4Z.i; 


MSI 

CHOPLIFTFRtiyarederband 34.95 

Frogfer by Sierra OrrLine 34.9S 

Canyon ClimlKr by Dataspft 29.95 

WiurdrybySirTech 49.95 

Zarttljy Inifocoini 39.95 V 

Snooper Troufta 11 by 9pinnalief 44.95 . 

Deadline Iry tnrocom 49.95 .-' 

Apple Parne by araderband 29.95 ’ 

Masiff Type by LMblnini 33.95 : 

TypiniTatorllbyMicrosolt 24.95 ' 

Story Mactiini by SpinnaAer 34.95 

Tbe Home Accouinbnt 
byCanliiveniat 74.95 

PFSiFIM by Software Publisbini 175 0(1 U: 
VisiCaEc by VisiCorp 250.00 

PFSi Report by Software Pubiisltint 95.00 
Screenwritof 11 by SieffA Dr-Luie 129.95 -.' 
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15900 

:U9.-- 
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179.00 



VPl 

DAISY WHEEL 
PRINTER 


Lfllter 
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p""- ssss.j; 




MSL 

895,00 


2ork I by litfocdrit 
2orii Ilby lnff«dm 
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Snooper troops 11 by Spinnilief 
Snooper Tr^rsps 12 by Spinrukef 
Deadtineby Fnlpconi 
FliibtSbnuMlarby MicroKkt 
Staniros] by Infocom 
Story HacbfM by Spbnniker 
TIu Home Accovidint 
byConbiienfMI 
Vi»fCal£byYisiC«p 
Wprditar by Mkropfo 
The Tax ManaBef by Moalib 


EPSON 

Emon MXI0TTyp« tir 
Epson FX-SOF/T 
Epsoo MX-100 Type HP 
*w/fraplilcs. 

OIIDATA 

Ok dab idbacbr SO ca l 

Okidab 53A WAraol&r 132 od 
Okidata g4P 132 col serial 
Okidab &4S llScoLparaElel 

CvlTOH 

C. ttoli MO 40 q3s liaraleji 
C. Itoh F 10 40 CbS 
C. thib Rrowrilar mafalielt 
C. Itah Prawnter ^eriari 

SMITH GOfTONA 
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Tractors 

STAR MICAONIC 
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1395.00 
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■95 CD 

i-JJ.Sfi 





Circle 435 on inquiry card. 


313 


INIC > NEC * HttfEOlWt • MlMOBEX • AAffEX TlffBgKm^L WRYWABt * jlPPS « XBOOX • DIAiLO 




























































































































KEY TRONIC 
POLISHES THE 
APPLE n* KEYBOARD 



Numeric Pad 


10 Foot Cabk 
For Portability 


Eleven Function Keys 
Streamline Multiple 
Key Operations 


Keys in Familiar 
Typewriter Locations 

Full Shifting Capability 


Enhance your APPLE U* Computer System with a Key Tronic keyboard peripheral. 
This detached, low-profile keyboard is plug-compatible with the existing keyboard socket 
of the Apple II. It also features reliable microprocessor electronics, solid-state 
capacitance switches, and positive tactile feedback. 

*Appk II IS a registered trademark of Apple Computer, Inc. 


Price: $298.00 

To Order Model KB-200 Call Toll Free 
1-800-262-6006 (8am-4pm Pacific Standard Time). 
Warranty information may be obtained, free of 
charge, by writing to the address below. 

THE RESPONSIVE KEYBOARD COMPANY 

DEPT. El • P.O. BOX 14687 • SPOKANE. WASHINGTON 99214 USA 


key tronic 


AUTHORIZED DISTRIBUTORS; 


C-J SALES 

San Francisco, CA (415) 941-6892 
DIGITAL ENTRY SYSTEMS. INC. 
Boston, MA (617) 899-6111 
COMPONENTS UNUMITED 
Lynchburg. VA (804) 237-6286 


J C SALES COMPANY 
Los Angeles. CA (213) 340-6136 
SSE PRODUCTS, INC 
Elmont. NY {516} 827-9001 
PERIPHERAL SUPPORT, INC- 
Chicago, IL (312) 593-5900 


BASIC TIME 

Los Angefes. CA (213) 536-9711 
□ED ELECTRONICS, INC 
Philadelphia, PA (215) 657-5600 
COMPUTER-MATE, INC, 

Dallas, TX (BOO) 442-4006 (Tejfas) 

(800) 527-3643 (Continental U S.) 


CANADA: 

FUTURE ELECTRONICS, INC. 
Montreal, Quebec (514) 694-7710 

Ottawa. Ontario (613) 820-8313 

Toronto, Ontario (416) 663-5563 

Calgary. Alberta (403) 259-6408 

Vancouver, B.C (604) 438-5545 



















putting it in nearly any t 3 fpeface and 
size you could imagine. It was also 
controlled by a mouse, and worked 
something like Apple's Lisa, but 
much faster. 

The editor was coupled to the com¬ 
piler and a debugger, A program 
could be written with the editor, com¬ 
piled, and executed in the debugger. 
While the program was running, 
Ohran halted it. Then, using the 
mouse, he displayed the segment of 
source code corresponding to what 
the machine was doing when halted. 
Code could be altered quickly, and 
the program module could then be 
recompiled, {Modula uses very 
modular compilation, so you seldom 
need to recompile large parts of a pro¬ 
gram.) 

I was impressed. This is the first 
editor I've seen that's probably better 
for text creation than WRITE, as well 
as certainly better for program 
writing. Moreover, it's written in a 
language 1 understand, or at least 
could understand, meaning that it can 
be changed, altered, and customized 
to fit my idiosyncrasies. 

This whole system of editor, 
debugger, and compiler was written 
in Modula-2, Niklaus Wirth's new 
language. Modula-2 is sometimes 
described as "grown-up Pascal," and 
ni be reporting on it frequently. I 
already have a version running on my 
Sage, The exciting news is that 
Logitech has a version of Modula-2 
that compiles to 8086 native code. 

This means that programmers can 
soon have Modula-2 for the IBM PC 
(and its work-alikes such as the Eagle 
and Victor), as well as for CP/M-86 
machines such as the 8085/8088 dual 
processor and the new lO-MHz 8086 
card Compupro had at the Faire, 

There's even better news for PC 
owners. The Logitech mouse will plug 
into the IBM PC keyboard. It should 
also work with the Eagle and any 
other PC work-alike whose keyboard 
can be plugged unchanged into the 
IBM PC. 

You can see why I was tempted to 
use Lincoln Steffens' line. This does 
look like the future, and it seems to 
work. 

Alas, there may be more to the 
story. 


Will This 
Happen 
to You? 

NOT IF YOU BUY 
YOUR PRINTER 
FROM... 





SERVICE, COMPUTER AND SOFTWARE COMPATIBILITY, and LOW 
PRICE, are among the many factors to consider when purchasing a 
printer. At the PRINTER STORE we specialize in printers, so our trained 
professional staff can help you choose the right printer for your personal 
and business needs. Every Printer Purchase includes: 


★ FULL FACTORY 
AUTHORIZED 
SERVICE 


if FREE 
TECHNICAL 
CONSULTATION 


★ FULL 

AFTER SALE 
SUPPORT 


DOT MATRIX printers 

LEHER QUALITY printers 

EPSON SERIES 


BROTHER SERIES 


FX80 ... 

. .. SCALL 

HR-1 (parallel) . 

...$815 

MX100. , ... 

... $CALL 

HR-1 (serial). 

.SCALL 

OKIDATA SERIES 


COMREX SERIES 


82 A ... . 

SCALL 

CR-1 (parallel). 

SCALL 

83A ... 

.$685 

CR-1 (serial). 

SCALL 

92A. 

. . ..$CALL 

Transtar 130. 

...$785 

93A. 

.. ..SCALL 

DaisywrHer,, *.. 

.SCALL 

64 (parallel). 

.. ..SCALL 

NEC SERIES 


C. ITOH SERIES 


3510. 

..$1575 

8510 Prowritar. 

.$395 

3515.■. 

..$2000 

Prowriter II. 

.. . .SCALL 

3530.. 

. $1850 

IDS SERIES 


3550. .... 

.SCALL 

Microprism 480 .... 

. . . .$CALL 

7710. 

..$2425 

Prism 80. 

... .SCALL 

7720. . ..... 

..$2900 

Prism 132___ 

. . . .$CALL 

7725.. 

..$3000 

GEMINI SERIES 


7730.. ... 

..$2400 

Gemini 10. 

.S339 

SCM-TPL, _ 

...$585 

Gemini 15.. .. 

. . . SCALL 

Grappler+. -.. - - - 

.SCALL 

NEC 8023 .. 

.-SCALL 

Apple Dumpling. 

.SCALL 

Toshiba P1350 _ 

_$1750 

Printer Sound Enclosure. 

..$ CALL 


We carry a full line of Cables and Accessories 
Call (213) 470-1888 and ask us about... 

1) LOW PRICES 

2) FREE INTERFACING BOOKLET 

3) FREE TECHNICAL SUPPORT 

4) FULL SERVICE OPTION 


PHONE REBATE 

are so confidenr of our LOW PfllCES and SUPPORT that we are 
going to ask you to make the initial investiueni by call[f >9 us. In 
return, when you buy your printer from us. A6 will rmte the cc^ of 
your caN and deduct it Irom your iUrtHCe. 


printer 


STORE 


HOW TO ORDER: Our phcme lines are open from 8 a m. to 6 p m. 

" Monday-Friday. We accept VISA, MASTERCHAROE (at no eiitra 
charge), personal cbedts take two werfts to clear COO's accepted. 
Same-day shipment on orders placed before 1 p.m. Majiutacturer's 
warranty applicable on all equlbment. Prices subject to cbartge. 


2357 Westwood Blvd., L.A., CA 90064 j 


fe-' The Printer Store, 1983 


Circle 214 on Inquiry csrd. 


Circle 308 on inquiry card 
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FAST AND SIMPLE 




With QUICKCODE you ^JW^herate a customer database in 5 minutes Its that 
fast. All you have to do is draw your data entry form on the screen It's that simple! 


NO PROGRAMMING REQUIRED 


r 


QUICKCODE writes concise prosrams to set up and maintain any type of 
database. And the wide ranse of programs cover everything from printing mailing labels 
and form letters, to programs that let you select records based on your own requirements. 
There are even four new data types that are not available with dBASE II alone. 


you CONTROL 


r 


And since you worlc directly with your information at your own speed and 
your own style, you maintain complete control. Telling your computer what to do has 
never been so easy 


Call us at(201 )794-8883 


i 


t 


QUICKCODE, by Fox & Gcller. Absolutely the most 
powerful program generator you've ever seen. 
Definitely the easiest to use. 



Ask your dealer (or rT>Ofe information on QUICKCODE and alt the other 
exciting new products from Fox & Geller circle 154 on inquiry card. FOX&GELLER 

Fox & Geller, Inc. Dept. BYT001 604 Market Street Elmwood Park, N.J. 07407 (201) 794-8883 


OmCiViOOE [rAdemahi Fou & Geiitr. Jix dSASC ii is a trdOnrwt of Aaneon ijtif 





YouVe heard the good news* The 
not so good is that it's just not certain 
how much of this will work properly 
on the 80S6“chip machines* Possibly a 
lot. Possibly not. Pierluigi Zappa- 
costa, vice-president and spokesman 
for Logitech, didn't want to commit 
himself. Although Modula-2 is a 
transportable language—consider¬ 
ably more so than Pascal—there are 
some machine-dependent features of 
the editor/compiler/debugger system 
Ohran was demonstrating, and while 
Lilith isn't that much more powerful 
than the 8086 machines, it does have 
some unusual features. 

According to Ohran, there are only 
about 75 copies of the Lilith machine 
in the world. You can buy the com¬ 
puter for something like $15,000. 
And the laser printer needed to take 
advantage of the fancy graphics, 
print formats, and character fonts 
Lilith can generate costs another 
$12-15,000. 

We may not soon see those graph¬ 
ics and print formats on any existing 
PC or work-alike* They just don't 
have large bit-mapped screen systems 
like that. Lilith's display uses half a 
million bits of memory for screen 
mapping. I have seen similar bit¬ 
mapped graphics on the LISP 
machine at MIT, and Lisa has about 
two-thirds the resolution of the Lilith 
machine. 

Zappacosta was a great deal more 
optimistic about transferring the 
debugger and many of the editing fea- 
tures to the IBM PC. The PC's 8086 
chip can do concurrent processing, so 
the only real uncertainty is speed. 
Even that's not likely to be a problem 
for my 10-MHz Compupro 8086 
board. 

Beyond the 8086 is the 2-86, which 
most of us agree is as powerful as 
Lilith (although Ohran would argue 
the point). The 2-86 will accept 0086 
instructions, meaning that the 
Modula-2 compiler will work instant¬ 
ly and can then be used to write a bet¬ 
ter compiler making more use of the 
2-86's capabilities. 

Meanwhile, a number of advanced 
firms, including Compupro, are look¬ 
ing at designs for the memory- 
mapped graphics board we'd need for 
that billiards game. Dennis Hunter of 


the Swiss-backed firm Diser Inc. tells 
me that a commercial version of Lilith 
itself will be at the Atlanta Comdex 
show. That machine, complete with 
graphics and the software I've de¬ 
scribed, will be available as a package 
deal for around $22,000. 

There are some problems with 
Modula-2; it lacks features I'd have 
thought it should have* Even so, I 
know you can write nifty programs 
and operating systems with it, 
because I've seen them running* I 
guess the bottom line Is that I've seen, 
if not the future, then a future I like, 
and I think 1 know how to make it 
work, 

APL 

More good news. There's an APL 
for the Z80 machines. For those who 
don't know, APL (A Programming 
Language) is very strange. It makes 
use of about a zillion little special 
symbols, such as a 'T" lying on its 
side, and squashed boxes, and 
diamonds, and stuff like that. Each 
symbol stands for something in¬ 
teresting, such as "take the natural 
logarithm" or "raise to a power." It's 
interpreted, like MBASIC, and works 
much like BASIC; and it has all the 
commands that a top-quality desk 
calculator has, including logs, trig, 
factorials, inverses, etc. In addition, 
there are matrix operations. 

In fact, if the various APL keys had 
names like "Absolute value of Y" and 
"Pi times Y" instead of the symbols | Y 
and OY, APL probably wouldn't scare 
so many people because it works a lot 
like a fancy scientific desk calculator. 

At least that's what my readers tell 
me, I don't get a lot of mail from APL 
enthusiasts, but every month there's 
one or two letters. The interesting 
part is that whereas enthusiasts of 
some languages are hostile, APL peo¬ 
ple know most people think their 
language is weird; instead of 
threatening, APL enthusiasts plead. 
"Just try it," they say. 

Until now that's been irrelevant, 
because I had no machine on which I 
could try it* Now, though, Easi APL 
Systems Inc. has a real live APL run¬ 
ning on Z80 machines. I saw it 
operate on an Osborne and a Victor. 
It is said to work with any CP/M 



Control & 
Measurement 


Starbyck Model 8202 

A general purpose real-world 
interface: connects to ANY 
computer or terminal via RS-232 


TYPICAL APPLICATIONS: 


Use with printing terminal: 
create low-cost data logger 

Use with modem and phone for 
remote acquisition & control 

Capture data bursts for 
subsequent analysis/plotting 

Monitor experiments; transfer 
data daily to main computer 


FEATURES 


8 analog inputs, 0-5 VDC 

8 digital input channels 

8 opto-isolated outputs 

All inputs and outputs fully 
protected to withstand abuse 

8 bit (0.4%) analog accuracy 

On-board 2000 point buffer 

Up to 5000 analog readings/s 

Triggered acquisition 

Units may be chained for 
extra channels 

Controlled by ASCII strings 

Application manual details 
interfaces for common sensors 

Applications engineer on call 

THRIFTY PRICE: $540. complete I 
Applications manual only: $5. 
TRS-80 version also available 


.^STARBUCK.^ 

— DATA COMPANY ^ 


PO Box 24, Newton, MA02162 
(617) 237-7695 
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Z80, but theres the problem of 
generating and displaying those 
strange APL symbols. According to 
David Saunders of Easi, HI have this 
running on my Osborne in a few 
days, because they already have a 
ROM (read-only memory) chip that 
can plug directly into the Osborne to 
reprogram its keyboard and displays. 

I know almost nothing about APL, 
but I confess I was impressed with 
Saunders' demonstration. He set up a 
10 by 10 matrix with about three 
commands, inverted it with a single 


command, and multiplied it by its in¬ 
verse with one more. This took only a 
few seconds. Saunders thought that 
inverting a 50 by 50 matrix might 
take half an hour. When I get APL in¬ 
stalled on one of my machines. 111 try 
the matrix multiplication benchmark 
I invented. 

Meanwhile, 1 can't imagine writing 
large programs in APL, but as a quick 
calculator it has some really wonder¬ 
ful potential. If I could just learn it, 
and get it on the Osborne or the 
Otrona, Td have a portable machine 



The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 

The Datasouth DSi20 gives your DECwriter® IT the high speed printing 
and versatile performance features of the DECwriter® III at only a frac¬ 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard feature 
include: 



• 165 cps bidirectional printing 

• Horizontal St Vertical Tabs 

• Page Length Selection 

• 1104800 baud operation 

• 1000 character print buffer 

• X-on, X-off protocol 

• Seif Test 


• RS232 interface 

• 20 mA Current Loop interface 

• Top of Form 

• Adjustable Margins 

• Ekjuble wide characters 

• f^ity selection 
^ Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal¬ 
lations, entire networks of terminals have been upgraded to take advan¬ 
tage of today’s higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en¬ 
sure dependable performance 
for years to come. When ser¬ 
vice is required, we wiD 
respond promptly and effec¬ 
tively Best of all, we can de¬ 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


datag©[y]{^ computer corporation 

4216 Stuart Andrew Blvd. . Charlotte, North Carolina 28210 • 704/523’8500 


with really powerful capabilities* HI 
bet that within the year at least one 
portable machine will offer APL as a 
standard option. 

Ada, Now and Later 

The booth next to Barry 
Workman's was run by R&R Soft¬ 
ware. They're the people who have 
implemented both 8080 and 8086 ver¬ 
sions of Ada. They're honest to a 
fault, so they call their language 
Janus; but it's more nearly Ada than 
any other microcomputer implemen¬ 
tation I know of. 

The Department of Defense hopes 
Ada will save the government a lot of 
money* At the moment, though, 
there's no full Ada compiler for any 
machine in the world, and the "of¬ 
ficial" system compiles at tortuously 
slow rates. The R&R version com¬ 
piles quite rapidly. 

It's not a full Ada; but as Randy 
Brukhardt, one of the Rs in R&R, told 
me, it's certainly complete enough to 
write practical programs in* He 
knows, because it compiles itself. 1 
watched some of the demonstrations, 
and it works. As I've said before: if 
you want an assured income, learn 
Ada. You don't have to like the 
language to profit from it, and the 
government will be hiring Ada pro¬ 
grammers for a long time. 

On that score, I can recommend a 
new book, Narain Gehani's Ada: An 
Advanced Introduction. It's just out 
in the Prentice-Hall Software series. 1 
read part of it on the plane home {at 
least I didn't have to drive back). As 
the title says, it's an advanced in¬ 
troduction, meaning that it assumes 
the reader has some familiarity with 
computers and programs. It's fairly 
complete, and the writing isn't too 
obscure, although I have found 
myself reading some paragraphs 
more than once. 

Down with the Prices! 

There were a number of bargains at 
the Faire. Priority One had 16-mega¬ 
byte Morrow hard-disk drives, with 
S-100 bus controller, for $1595; the 
same disk drive without controller 
could be had for $1295. 

There were so many exhibits at the 
Faire that Priority One, along with 
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HARDWARE FEATURES: 

64K-576K RAM 
Hard disk interface 
Parallel port 
2 serial ports 
Clock/calendar 




SOFTWARE: 

PSEUDO-DISK™ disk emulator 
PSUEDO-PRINT™ print spooler 
WHATIME™ clock support 
HARDISK ™ hard disk support 


Titan 




P.O. Box 8050, Ann Arbor, Ml 48107 (313) 973-8422 

In Europe, Pete & Pam Computers, New Hall Hey Road, Rossendale, Lancashire, UK BB4 6JG 
Telephone (0706)227011 Telex 635740 PETPAM G 
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Eagle Computers and Micropro, 
found themselves beyond the main 
building doors in a basement area 
that used to be a garbage collection 
area. It took Bill Godbout an hour to 
find the Priority One booth. When he 
finally did, he announced that his 
new Disk Three Controller will work 
with the Morrow hard-disk drive. 

One hundred dollars a megabyte is 
a low price. 

Meanwhile, down in the Black 
Hole of Calcutta, Micromate offered 
a full CP/M single-board system, 
with Z&O processor, disk controller, 
64K bytes of memory, two input/out¬ 
put ports, and a single 8-inch disk 
drive, for $695, Before you could use 
it you'd need a terminal, of course. 

Lobo offers its Max-80 with key¬ 
board but no screen—and no disk 
drives—for $800. Matchless Systems, 
whose owner Mike Connor is a real 
disk whiz (a couple of years ago he 
solved several of the problems we had 
with our TRS-80 disk drives), has a 
two-drive full Z80 CP/M single¬ 
board system at a reasonable price, as 


well as reliable add-on drives in 
single-sided and double-sided con¬ 
figurations. 

Priority One will sell you a floppy- 
disk drive for $255. 

George Morrows Decision One 
system was going for bargain prices. 

These are just things I noticed. 
There are lots of others. Good CP/M 
components and full systems, capable 
of business-quality work, are now 
competitive with similarly configured 
''home computers." You still have to 
shop around, and note that this is a 
show report, not an evaluation col¬ 
umn; except for Barry Workman's 
Lobo Max-80 (which he still loves 
after six weeks), Tve had little to no 
experience with any of those systems. 

Furthermore, I still recommend 
S-100 bus systems to those who can 
afford them: it remains true that 
"Iron is expensive, but silicon is 
cheap." You can update an S-100 bus 
system at reasonable costs. For the 
budget-minded though, there are 
some real bargains if you're careful. 
More on this in future issues. 
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What’s your problem? 

Software development; color graphics; high speed communi¬ 
cations; industrial control & robotics (FORTH); word pro¬ 
cessing/document formatting: computer time-sharing; timing 
of Hawaiian marathon; farm management; CAD/CAM, labor¬ 
atory control; CAT scan, dermatology graphics; medical 
analysis; pattern recognition (music/speech); relational data¬ 
base; telecommunications; mobile geophysical studies; data 
copying: automatic typesetting; data processing security .,. 

What is your need? Let DUAL SYSTEMS be the solution. 

IEEE-696/S-100 based, 68000/UNIX™ multi-user/multi- 
tasking, 20/SOM byte. 

Call today for information! 

‘UNIX IS a tradeTTiark 
of Bell Laboratories 

DUAL SYSTEMS CORPORATION 

2S30 San Pablo Avenue • Berkeley • CA 94702 (415) 549-3854 • 172029 SPX 


3UAU 


Ventricles in the Fraministan! 

The Jonos computer is by all 
reports a good littie machine. It 
makes use of the Sony-format vest- 
pocket (3y4“inch) disks. The Jonos is 
very portable, employs the STD bus, 
and has about the nicest keyboard 
IVe seen on any portable computer. 
IVe never worked with one myself, 
but people I respect who have them 
report great satisfaction, and I have 
no negative information about the 
machine itself. 

I do wonder about the people 
demonstrating it. 

When I first saw the Jonos last fall 
at the Mini/Micro show, Amos 
Jones, the company's owner, sat in a 
tiny booth personally explaining his 
machine. He answered all my ques¬ 
tions patiently and sensibly. 

I'm told he was present at the Faire, 
but 1 never saw him. When I went by 
the booth, there was a chap in a 
three-piece suit who seemed eager to 
answer questions. The Jonos has a 
key outboard of the Shift and below 
Control, which is in my judgment a 
terrible place for a key because it's so 
easy to strike it accidentally. On the 
Jonos it's inscribed "Funct," and I 
wanted to know what it does. 

I asked the demonstrator. I should 
have waited for Amos Jones. 

I don't mind when people don't 
know the answer to a question. 1 
mind a lot when they give me an 
answer anyway. In this case I got a 
shine job about how wonderful that 
key was for programmers. 

"Yes, but what does it do?" I asked 
patiently. There came more jargon. It 
made no sense to me. I asked a third 
time. I was told that the key sent 
special signals useful to program¬ 
mers. Hmm, thought I. Could this be 
the equivalent of the "meta" key on 
some advanced machines? That really 
would be interesting. 

"Does it set the eighth bit?" 1 asked, 

"Yes, yes, these are 8-bit 
machines," came the answer. 

Never mind if that makes no sense 
to you; it shouldn't. It makes no sense 
to anyone. 

At this point I understood, I was 
going to get an answer to any ques¬ 
tion I asked, regardless of whether or 
not the question was rational. I must 
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THE NEW DAS SERIES 500 FOR THE IBM PC 




THE DATA ACQUISITION 8.CONTROL SYSTEM 
YOU SHOULD CONSIDEROVER A MINI. 
EVEN IF MONEY IS NO OBJECT 


l^ei s say yon have enoujrh mnney Ui 
buy nearly any da La acquisition and 
Cfmtrol system you mi^ht want* Whiii 
will you chouse? 

If sheer power is your main require- 
nienUyou mi^^ht choose an expensive 
minicomputer system. But, then 
a^ain, you mi^ht just as well choose 
the new DAS Series r>()fl. 

Simply plu^i the Series nOO into any 
ofMhe-shelf IBM l^Tsonal Computer 
and ytnfll have up to channels of 
anahj^ input, (iO channels of analog 
<mtpiit and tl)2 channels of di^ilal I/O 

with measurement speeds as hi^h as 
25,000 anah>|^ data pt^ints per second, 
and true 12 or 14 bit precision, you'll 
have enough power and accuracy for 
the most demanding applications. 

If you need ftexibility, y(»u'll want 
to compare other, mt>re costly systems 
lo the fully modular Series 50(}. (t 
comes supported by an extensive 
I i bra ry < )f i n t e^r£i I e d pi u ^ ■ i u mt )d u les 
that let yc j u cus h n 11 lai I or a I me)S I any 


combinalion of inputs and outputs, 
di^JiJtal or anah)^. And do so almosi 
instantly. 

So the Series 500 is ideal for hun¬ 
dreds of appticatiems in product test, 
process control and energy manage¬ 
ment: in psychology, biology,analyti¬ 
cal chemistry imi} neuroscience. 

If ease of use is high on your list, 
consider this: Only the Series 500 
comes equipped with the advanced, 
integrated SoftfdJt) software package. 
With it, you can set up, collect, store, 
control, display and analyze, al! with a 
few simpl e BAS4Ccommandsr -- 

In fact, Sofl5()0 makes program¬ 
ming so easy, you can be up and run¬ 
ning with your Series 500 the same 
day you get it, Bven if youVe not a 
computer expert. 

Nenv compare advanced-features. 
Like exclusive foregrounti/ 
background software architecture 
that Lets you analyze data while you 
collect it. Like the real-time clock/ 
calendar and precision interval timer. 


Or the tremendous range of signal con¬ 
ditioning options, including software 
selected gain and offset, amplification 
from millivoU levels, and provision for 
direct connection of Ihermocuuples, 
strain gauges and RTDs. 

These are features you might not 
get elsewhere, no matter how much 
money you spend. But then, why 
spend all that money? 

Because for less than $B(KK) yem gel 
both the advanced capabilities of the 
DAS Series 50(1, plus an IBM F^C" 
(which incidentally,you can still use 
—to-d<+^4l4he Fd4ief-llFing^ta f-Gdc>es^^^^ 
well). 


bor complete informatiim on 
I h e I) AS Se r i es 5 (H) d a I a ae q u i s i t i on 
and control system, write lo us a I 
Data Acquisition Systems, Inc.. 

349 Congress Street, Boston, 
Massachusetts 02210. Or call us at 
■ 017 423-7591. 
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TO ORDER CALL: 
1-800-451-2502 
617-641-1241 


Technical Support 
617-641-1235 


TEACH YOUR COMPUTER WHO’S BOSS! 
ATTEND A dBASE IT" OR l-2-3^ CLASS 
Taught by ADAM B. GREEN 
Author of the dBASE 11" USER’S GUIDE 


"Green's approach introduces dBASE ir on a conceptual level, helping people 
learn to think about their information in a constructive way." 

]im Taylor, Product Manager, Ashton-Tate 

Monday dBASE ll"* Fundamentals 

Tuesday dBASE ir Programming 

Wednesday Advanced dBASE M”’ Techniques 
Friday Business Planning With 1-2-3'’ 

Each day of instruction runs from 9:00 AM to 5:00 PM and costs $175. Extensive 
notes and a buffet lunch are included. Call or write for a detailed description of each 
class, and a copy of our impressive client list. 

Register now for a class near you! 

ANCHORAGE HONOLULU ORUNDO t 

August 11-12 January '84 February '84 

CHICAGO LOS ANGELES SAN DIEGO 

October'83 July 18-22 Dec. 12-16 

DALLAS NEW YORK WASHINGTON, D.C. 

Nov. 14-18 September 19-23 Aug. 29-Sept. 2 




















































have been tired, for a wicked scheme 
came unwanted into my head. 

"IVe noticed,'' I said in my most 
puzzled voice, "that some of the com¬ 
petition has ventricles. Do you have 
them?" 

"Yes, yes, we have the most fea¬ 
tures of any portable machine on the 
market." 

"But," I continued, "do you have 
them in the frammistan where they 
belong?" 

"Yes, yes," he began. Sudden com¬ 
prehension flashed across his face. He 
realized he'd been had. The fram¬ 
mistan was just too much. 

Please^ Fellows . , , 

The moral of the story has nothing 
to do with Jonos computers, which 
remain good machines. {I've since 
learned what the Funct key does, and 
indeed it is very useful for program¬ 
mers, because it allows you easily and 
simply to reprogram the special- 
function keys; this is a highly 
desirable feature.) 

The moral of the story is, if you're 


selling computers, make all your 
salespeople learn the words "I don't 
know/' I'm told it's "good sales 
technique" for salespeople to act as if 
they know more than they do. Cer¬ 
tainly it will work quite a bit of the 
time because the public doesn't know 
an awful lot about computers. Sooner 
or later, though, there'll come along 
someone like me, 

I may never again catch anyone 
with ventricles in his frammistan, but 
Ill bet I can think of something equal¬ 
ly absurd and not quite so obvious. 

Comes the Epson 

Barry Workman's booth probably 
had as much new and different equip¬ 
ment and software as anyone at the 
show. One of his attractions was the 
Epson QX-10. If he'd been an Epson 
dealer, he could have sold a dozen of 
them. Everyone stopped to look at it. 

What he had (with Epson's permis¬ 
sion) was my beta-test machine. 
What made it really unusual was that 
Chris Rutkowski and Roger Ami don, 
respectively the president and soft¬ 


ware development manager of Rising 
Star Industries, came by and updated 
our Epson software. 

Rising Star is in charge of the Epson 
QX-10 software, and a couple of days 
before Faire time I called Roger 
Amidon for a quick conference on 
problems I was having with the test 
software. Roger worked on it over¬ 
night and brought the update to the 
Faire. That's service. 

Alas, he didn't have the documen¬ 
tation completed in time, so I can't 
really report on the Epson QX-10. We 
did run some of the graphics package, 
and it's both very nice and quite easy 
to use. Some of the visitors to Barry's 
booth tried the Epson text editor and 
liked it, and a couple of them 
wouldn't accept that the machine 
wasn't for sale until Barry himself 
confirmed it. It wouldn't be fair to 
say more until 1 have the final version 
of the Epson software. 

It was pleasant to meet Chris and 
Roger, but I didn't have long to talk 
with them, because they came just 
before my big speech. 
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micro systems inc. 


1321 N.W. *7fh 
PORTLAND. OR 97209 
I^X: ^60270 
Ccbld: Wm EXFT fit 

Sales Office 

105$ W. Ccfnmonweoflti 
Si^teG 

CAur 92^23 

.714-525-7474 


OTHER PRODUCTS AVAILABLE NOW 

OR COMING 

Disc Drive • Monitors 

Interface Cord 

printer * Bore 55A Drive 


Interface Card 

* lit/ ^ • 5MB 

* Ram Card Hard Disc Drive 

* 5 V 4 "floppy" disc • IBM 55B Drive 
-DtSTRIBUTOR INQUIRIES WELCOME 


’ Teac drive 55A 
48TPI, 163 KB formated single side 

• 40 Track 

• Assembled and Tested in U.SA 


5%"SLIM LINE 


Circle 216 on inqt^lry card. 
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Call for R^rs 
lowest pricesi 


''QED" DISCOUNTS. VISA & MASTERCARD. 
VIDEO TERMINALS 

A DM-3 A Upper case onlVr direct cursor address. 

ADM-5 EuM ASCU, keyped, limited editing, etc. 

MTf personal computing option for above, 300Kb. 
Esprit Full ASCII, num. keypad, limted edit., etc, 

Esprit II Full Esprit feat.. Adds, ADM-3 8i 5 emu. 

Esprit ill Full Esprit feat., TeSevideo 950 emula. 

ADM-22 Ergonom. detached key. editing, etc. 

ADy'23 Conversation a block mode, 2 page mem. 
ADM-24 ADM 22 feat., 256 chat buftei, graphics. 
ADM-31 Full editing, 2 page buffer, protected fields. 
ADM-32 Er^onom. ADM-31 with bus. graphics, etc. 
ADM-36 dec SystEm terminal, SO or 132 coL,. etc. 
ADM-3G I ney 3277 keyboard layout, use with p.c. 
VTIOQ OECscope, BO or 132 col., upgr^tdable, etc. 

VT IBX Personal computing option, 360 Kb stor, 

VT 101 Non-upgradable VTIOO. 

VT 102 Non-up. VT100 with adv. video, print, port. 

VT 131 Above with editing and bi ock mode. 

Tl 940 BO or 132 col., ergonom,, one page buff,, etc. 
GRAPHICS TERMINALS 

VT125 Full VTim with DEC ReGIS firmware, 

VT 100 /D jg ital E ng. R e tro ■ Graph ics T e k t ron i x comp. 
VTlOl/Digital Eng. Ftetro-Graph ics iektronisr comp, 
VT102/Digjtal Eng, Fleiro-Graphics Tektronirt comp. 
VT 131 /Digital Eng. Retro-Graph ies TekponiK comp. 
ADM-SA/Digital Eng. R-Graphics TakironiK comp, 
AOM-5/Digiial Eng. Retro-Graphics Tektronix comp. 
Colorscan 10/D.E.R-G, VT TOO/53 emu,, Tektronix. 
VT100 w/Ti 810 pioiter. Tektronix compatible. 
TELEPRINTERS 

LA 34-AA DECwnter IV 30 cps, variable char, widths 
Diablo 620 RO letter quality 51 2T>vte input buffer, 
Diablo 630 RO API letter quality most pers comps. 
Diablo 630 KSR lettet quality, SEBB-byte buffer, etc. 

Ti 745 portable, thermal, buiFt-irt acoustic coupler. 

Tl 765 portable, above feat, wuh bubble memory. 
Epson MX-80 SO cps serial impact printer, 80 CP L. 
Epson MX-100 MX-30 plus l6o characters per line, 

LA 1 20 RA receive only 1 SO cps, 132 col, multi, cop, 
LA T20 AA KSR DECwriter III keyboard version. 

LA 100 letterprinter, 240, BO Bt 30 cps , graphics. 

LA 50 personal printer, 500 cps, graphics capability. 

LA 1 2 portable KSR, 150 Cps On normal bond paper. 
Tl ?83 portable, thermal. 1 20 cps bidirectional , etc. 

Tl 735 783 fi#alures plus acouHtic coupler, etc. 

Tl 737 703 fetourps plus miGmal modem, etc, 

Tl 810 RO imposeE, 150 cps, 132 cpl, multiple copias.. 

Tl 820 HO 810 feat, pius full ASCII, 1 280 char. buff. 
Tt 820 RO full teaiures of RO pius lull ASCII key, 
DATAPRODUCTS LINE PRINTERS 
M-2(K) 2400 baud 200 Ipm ai 72 Ppl dui mairlx printei, 
B-30Q tabletop band pnnier, 300 Ipm, T32 col., etc, 
8-600 perlestal-mounled 6Q0 Ipm band pfinier. 

B-TOOO cabiiiei-enclosed 1000 ipm inijnd printer. 
0P-15OO cab I net-enclosed 1500 Ipm band printer. 

ACOUSTIC COUPLERS 

Omnitec 71 5 300 baud ofig./tull duplex 
Omnitec 710 300 baud orig /half & full duplex. 

Vadic VA 3413 300/1200 urig. onfv 

MODEMS 

VA 103 300 baud modemphpne, rotary & tone. 

VA 355 300 baud 103 qriy./ans. full duplex 
VA 212LC low cost 1200 baud 212A orig./ans 
VA 212P.A orig./ana wiih auio dial, 

DFD3AA DEC 212A 

VA 1250 202 dir CPn. w/o tev, chan. 

VA 1 255 202 dir. con, w/ rev. chan. 

VA 3212 212A/103 orig./ans.w & wo/auto dial. 

VA 3451 triple modem w & w/o auto dial. 

Vadic doubla modems VA /I Beil comp. 

VA 2450 Belt 201 comp, w & w/o rev. chan., etc 
MlCOM modems up to 9600 bps. 

LtNE DRIVERS 

MlCOM asynch. fii synch, line drivers 
MlCOM 4 kt B-channel muliiplExmg Ime drivers. 

MULTIfLEXOBS 

MlCOM 4, 8 Si l6-channal multiplexors, 

PERSONAL COMPUTERS 

DEC VT ISO G4K, 360 Kh 5Vi" dual floppy stor 

MT| Rooster 64K, 800 Kh S’A" dual floppy stor. 

CP/M APPLICATIONS SOFTWARE 

MicroPro. Micreuw-tt, Polygon a. Saleci 

Applications Specialists & Distributors 
Computer Terminals, Peripherals & Systems 
New York: 

516/621*6200* 212/767*0677* 518/449-5959 
Outside N,Y.S.: 800/6-^45-6530 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 


The Pascal Project 

Some time ago, weary of the limits 
of Pascal, 1 conceived a bright idea: if 
all the compiler writers would get 
together, maybe they could agree od 
a standard set of extensions to the 
language. That would make it much 
more useful. 

Thus was born what 1 rather 
pretentiously labeled 'The Pascal 
Prime Project,'' Since I hate to waste 
good ideas, I immediately telephoned 
a number of compiler people. "We all 
go to the West Coast Computer 
Faire/' 1 said, "Let's get together and 
see what we can agree on*" Most of 
those invited said they'd show up at 
the meeting, although few (other than 
me) thought there'd be much ac¬ 
complished. 

They were right, of course. 
Nothing specific was accomplished. 
On the other hand, we all agreed that 
the meeting had been worthwhile. 
Certainly 1 thought so. 1 learned a lot, 
most of which will have to be 
reported in another place* 

The meeting was chaired by Carl 
Helmers, former editorial director of 
BYTE. Present were Bob Wallace, the 
Microsoft Pascal designer, Al Irvine 
of Softech Microsystems, Mike 
Lehman of Digital Research, James 
Tyson of JRT Systems, and Mike 
Haggarty, chairman of the IEEE 
Pascal Standards Committee, Con¬ 
spicuously absent was Paul Me- 
Questen of Sorcim* Everyone agreed 
that Pascal needs extensions, and 
there ought to be agreement on which 
ones and how to implement them* 

McQuesten wasn't there because 
Sorcim didn't want to be committed 
to revisions; its resources are going 
into other work at the moment. He 
needn't have worried. 

All the major companies except 
JRT stated their intention to imple¬ 
ment "standard Pascal." There the 
agreement ended, and there, I fear, it 
will remain ended* 

A Ray of Hope 

For a while 1 saw hope loom* Mike 
Haggarty announced publication of 
the IEEE Pascal Standard, and when I 
asked, plaintively, just what 1 should 
write programs in if 1 wanted some 
hope of both convenience and pro¬ 


gram portability, he held up his stan¬ 
dards book to universal laughter and 
applause. 

Unfortunately, that was a better 
gesture than advice. No one uses 
"standard Pascal*" You have to have 
some extensions or you'll never get 
any practical programs done. 

Then Haggarty read the "proposed 
extensions" that have been "almost 
accepted" by the IEEE committee. 
They sounded like the answer to a 
prayer* An "otherwise" exception to 
the case statement* An exponentia¬ 
tion operator. An "open file" state¬ 
ment. Nonnumeric labels* Structured 
function results, with functions able 
to return any reasonable type. A 
whole mess of other stuff, all 
desirable* 

There was also a list of proposed 
features that had been rejected, either 
because there was no agreement 
among the committee on how to ac¬ 
complish them, or because a majority 
of the committee felt they weren't 
desirable anyway. Two of the re¬ 
jected proposals, strings and separate 
compilations, were pretty important. 
Others weren't. 

The list of "agreed" extensions was 
longer and far more important than 
the list of "rejected" ones. 

Terrific, I thought. There is pro¬ 
gress, and by the people who are sup¬ 
posed to be making it. 1 have 
foolishly set myself a task that I need 
not have begun* 

Then I had to ask: have these "stan¬ 
dards" been published? No* They 
haven't even been adopted. They're 
merely proposed, "agreed" by some 
subset of the committee. Most of the 
compiler people present had im¬ 
plemented several of them, but no 
one had added all of them—and there 
had been no consultation about how 
they were implemented, either. 

We're as far from portability as 
ever. 

During the course of the discus¬ 
sion, I argued that Modula-2 will 
replace Pascal (and have a go at the C 
programming language as well). I 
may or may not believe that, but it 
did seem an interesting thing to say to 
a room full of Pascal enthusiasts* As 
expected, my view wasn't accepted 
by the panelists* Al Irvine of Softech 
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SORT, COMPRESS, and TRANSFORM 
dBASE IT DATA FILES 
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RECORDS SORTED 

If you are serious about dBASE 11™ 
you need DBPlus. This program 
runs outside of dBASE ir"and per¬ 
forms the following important 
functions on dBASE 11™ data files: 
•Sort 

• Compress/Decompress 

• Transform 

DBPlus™ is designed to free you 
Irom the chore of typing or 
memorizing a new language. In 
most cases all you have to do is 
move the cursor to the next menu 
item and press return! 

SORT 

DBPlus™ can sort a data file up to 
15 times faster than dBASE ir“on a 
single field; 32 fields may be sorted 
in a single pass and each additional 
field requires 1% more sorting time. 



COMPRESSIDECOMPRESS 
A copy of any dBASE 11™ data file 
can be produced which is only 
30% to 40% of the original size. 

The compressed file will save 
you transmission time and phone 
costs when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many floppy 
disks. Compressed files will save 
you space in archival storage. 
TRANSFORM 

You can now modify the structure 
of any data file by adding, deleting, 
and modifying fields wiTiout any 
programming knowledge. 

DBPlus™ can also create a new 
file which is compatible with 
WordStar/MailMerge,™ 

Now retailing for $125. 

Manual and demo disk may be 
purchased separately. 

Dealer and distributor inquiries invited! 

HumanSoft 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
(617) 641-1880 

dliA5E ]j is a registered trademark uf AshtonTate^ inc. 
WordStar/MailMerge is a registered trademark of MicroPro, Inc. 

DBPlus is a registered trademark of HumanSoft 


Available from: Software Distributors 1-800421-0814 
France: La Commande Electron ique 
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ODt for Quality 

High-Reliability Design 


Model HS-2900 

Intelligent 
Buffer 

Standard $348.00 

RS-232C Add $13?0,00 
IEEE:-4SA Add £160.00 

4 6ZKB STANDAHII * [lAta c(inpre-a-d Iftwtirnudr vSell 
teat modlr ■CBnlfnaica 1/F atHTiiljrit ■ RS'[E£E-4dl!l 
aptinnal * l^w price * AC Kttiy 117^226^1*0 V 



Model SBC-696 

Single Board 
Computer 
meeting IEEE- 
606 (CP/M. SB 
-BO) $999,00 



*7.^QA niair HAM tROM teplacabic) ■ RS-239C fpian 

CentroDica Jpdri vSuppEirLa S~ f^ppj- bp O Meets 

IEEE S-lOft bus • I 5 V Qnly tiJtiyered PCB * Metnoff 
rarij piny. bprli. on ffliin l94«rd *l4teJiidc CIVM wr SB-£i) 


Model SBC-488 

Single Board 
Comouter 
(IEEE-488 etc) 


$488.00 

*Z8D « ROM^^RAM tsMeJ lOjCH * | |CK!C-4M I / K 4TMSi)914 I 
• HS-232C T/FIfl^SJ) * lU rillel gp^r la t « ^SV only 



Model GPIB-100 

S-100 bus 
Multifunction 
Board meeting 
IEEE-488 

$550.00 

vSuppnris IbLEE 4 ^ 0 rTM^ 49141 *Unlverail jnlBrrwpi ront- 

rDller * PrOKraHtmEil liilrr^sl llTarr I.S25^) aHeal 

rime cirueh, baltri-p barb up IMSMS832I alt^EK ^-lOO l/F 
* Software Handler nn A'diBlte-tCe Itatied] 



Model CAP-M20GP 

Intelligent 
Winchester 
Disk 

$6,200.00 

*i WiaErhrStcr dloli. IHR lOleninrE Ircc • I KEhM28.fI5j 
ltJ[l $a 38-, 400 baud I ■ 1 ttt r lli)i| enl fuaElion^ CIVM 

baaed driver *43414*IX JMlHix 4&Clin}*lfc •ACIOO/l I7/220/240V 



Model F2P/F2 

New 8* FD for 
CROMEMCO and 
general "Durpose 
system 

F2P $2,580.00 
F2 S 1,990.00 
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was particularly lucid in his objec¬ 
tions: too many people know Pascal, 
and there's too much invested in 
existing Pascal programs. 

He's probably right. Still, 
Modula-2 does seem to offer some 
clear advantages, and it's very easy 
for Pascal programmers to learn it. It 
all depends really on just how good 
an implementation of Modula-2 we 
get, and when. Meanwhile, Pascal is 
alive, and if not well, at least not 
critically ill. 

Fun and Caines 

The most spectacular display at the 
show was Perfect Software's laser 
light show. It was in a room of un- 
discernible size. After you entered a 
black maw on a ramp, you were 
guided by lines of flashing lights on 
either side, with TV monitors at inter¬ 
vals. A breathless voice spoke in 
hushed tones about the future. 

Once inside there was a Future- 
world atmosphere. Green laser beams 
flashed overhead, (Pm told it was one 
laser and lots of mirrors.) 

As marketing hype it was awe¬ 
some, at least to me. Alex's friend 
Jenny says it wasn't as effective as I 
thought: she went into the display 
and returned not knowing what it 
was Perfect Software sold. 

Meanwhile, all over the Faire were 
arcade-style games. There weren't too 
many creatures eating dots, because 
Atari's lawyer was there to 
discourage that; he told H.A.L. Labs 
president Greg Autry that its game 
Taxman violates Atari trademarks. It 
seems that H.A.L. Labs uses a circle 
with a slice cut out of it, even though 
its Taxman creature doesn't eat dots, 
(It eats dollar signs and leaves a trail 
of cent signs.) 

1 wonder if this trade protection 
stuff hasn't gone too far. Eating dots 
was awfully popular last year, but I'd 
think the market is nearly saturated 
now. I certainly wouldn't want to be 
Atari's lawyer against H.A.L, Labs, 
which consists of a bunch of teenaged 
computer whizzes working out of 
their garage. Its games are nice, with 
excellent graphics. My kids prefer the 
Apple versions of Taxman to any of 
the other chase-in-a-maze games we 
have at the moment. I suspect any 


jury would begin with considerable 
sympathy for H.A.L. Labs; I know 1 
do, but then you must realize they're 
all science-fiction fans and like my 
books. 

According to patent law, you can't 
patent an idea. Literary copyright law 
is a little more tricky. I served as an 
expert witness in the suit between 
Star IVars and Battle star Galactica, 
and was given a fairly extensive brief¬ 
ing; but neither I nor anyone else 
could write a definitive statement of 
just what combination of common- 
knowledge elements constitutes an 
idea worthy of protection by the 
public authorities. Take any element: 
mazes, eating dots, creatures chang¬ 
ing character after eating something 
special, and you can find many past 
precedents. How many must be put 
together before you can justify hav¬ 
ing the taxpayers pay the police and 
judges to protect your exclusive 
rights? 

H.A.L, Labs has already had one 
bout with Atari, and as a result it 
changed its maze, changed dots to 
dollar signs, and made other changes 
in graphics. It's now being told that 
Atari has exclusive right to a circle 
with a wedge cut out. 

Gosh, I'd swear CornNuts used to 
use circles with a slice cut out . , , 

Don't Lean on Shirley 

For months now I've heard rumors 
that Compupro was going to build a 
machine that didn't use the S-100 bus. 
Compupro gave it the code name 
"Shirley," 

A model of Shirley was on display 
at the Compupro booth. It's certainly 
smaller than the usual Compupro ma¬ 
chines: a low-profile box about the 
size of the electronics part of an IBM 
PC. It holds two half-height 5 Vi-inch 
floppies and a 5-inch Winchester 
hard-disk drive; the rumor is that 
there'll be about 20 formatted mega¬ 
bytes on the Winchester, Given that 
Bill Godbout started in this business 
by selling memory boards, and that 
he had hanging on his wall the new 
64K-byte memory chips, you can ex¬ 
pect plenty of memory aboard 
Shirley* 

The display model was only a 
plastic case with drives in it. The real 
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The Universal Operating System! 
Finally, once and for all. 


The UCSD p-System* from SofTleeh Microsystems 
isn’t like any other operating system you’ve ever used. 

Why? 

Because the p-System is the only truly portable, 
universal operating system ever developed, that’s why. 
It’s equally at home with all popular personal computers. 
Such as an IBM PC or Display writer, an Apple, a 
DEC, an HR an Osborne, a Philips, a Sage, a Tkndy, 
a TI, you name it. It lets you develop applications 
that are portable to 8-bit as well as 16-bit micros. 

And we don’t mean portable just at the 
source code level, either. 

We mean you can develop your pro^m on virtually 
any micro, compile to object code, and its totally trans¬ 
portable. So you can design programs once, and you’ve 
designed for the entire market. 

The p-System then actually broadens your 
potential customer base. With no significant 
reinvestment in programming time. 

'55)u can reuse program components 


X ' t 

Once and for All. 


from one application to another, and even create your 
own libr^ of utUities. What’s more, the p-System’s 
universality allows you to get your software up and 
running on new hardware as soon as it hits the market. 

It’s about time. 

At Sofifech Microsystems, we saw an industiy-wide 
need for an efficient OS that could honestly call itself 
universal. So, in 1979, we delivered just that. The UCSD 
p-System. And we’ve been delivering ever since. 

As an ^plications developer, we think you owe 
yourself an OS that lets you broaden your market base 
and develop higher quauty applications faster, less 
expensively, more dependably and more efficiently than 
ever before. 

All at the same time. All on one micro. 

Thanks to the p-System, finally, once is enough. 

Fbr product information or information on 
how to get a copy of the p-System Applica¬ 
tion Catalog, call or write to us 
at SofDech Microsystems. 


Finally, 


Soflbch Microsystems • 16885 West Bernardo Drive * San Diego, Calif. 92127 ■ (714) 451-1230 

^Universal Operating System b a trademark of Sofibch Mjcrosystems Inc.. LTCSD p-System is a trademark of the Regente of the Univ^irsily of Qalifomln. 
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IF YOU KNOW WHAT YOU WANT 


EDIX/WORDIX 

$149 (ea.) 

CROSSTALK 

$119 


(3M PC 


Advanced Operaiing 

Lisi Now 

Sysiems 


The Programmer 

200 150 

America El Training Inter- 


nail on al. Inc. 


ATI Power for PC 


DOS. 

75 56 

Applied Soli ware TectinalQgy 

Versalorm 

389 280 

Ashton Tele 


dBase!! [4] 700 429 

Aspen Soltware 


Qrammahk . 

73 56 

Prpolreader . 

50 38 

Byrem Sofiware 


BSTAM (Micro lo inrcio 


comm.) . 

200 149 

BSTMS (Micro to mam- 


Irame eomm.l 

200 149 

Cemshare 


Master Planner 

325 253 

CendDf Cempuler Corp. 


Condor i 

195 147 

Condor 3 

650 488 

Conilnenial Ssflwsra 


Home Accountant 


Plus 

150 112 

1st Class Mali. 

125 90 

CP Aids 


Ft/I a star Tax . 

16951371 

Standard Tax 

595 446 

DaialVlQSl 


Write On . 

130 94 

Real Esiate Investment 


Piogiam 

130 95 

Denver Soltwere 


EASy {Executive Acctg 


System! . 

750 562 

Digital ResearcFv 


CBASIC 86. 

200 150 

CIS COBOL 06 

000 600 

Concurrenl CP/M-06 

350 294 

Level 2 COBOL 06 

16001200 

Pascal MT^B6/w SSP 

600 46B 

stoae 

150 94 

SPP06 . . 

200 168 

Fagle Self ware 


Money Decisions 

199 149 

Emerging Tecfinglogy 


Edix 

195 149 

Wordix . 

195 149 

Nowurd 


Real Eslaie Analyzer 


11 .. 

250 187 

Innovative Sol!wars 


Tl M HI . 

495 357 

Fast Graphs . 

295 221 

ISM 


MntheMagic .. 

100 75 

Graphmagic 

. 90 65 

Comho Pack 

160 120 

IBS 


Easy Speller 11........ 

225 159 

Easy Fder 

400 281 

Easywriter IF 

350 259 

Easy Planner 

250 100 


SUPERCALC 

$185 

EASYWRITER 11 

$259 


AR/AP/GL (ea) . 600 450 
Financial Management 


Series (all 3) .... 
Lexisell 

...14951121 

SpeFlbmder . .. 

Lifehesi 

495 281 

Laltice C Compiler 
Lifetree 

500 415 

Vo Iks writer . 
Lightning 

195 147 

Master type 

Mark a! Itie Unicorn 

- . 50 38 

Mince. 

... 175 153 

Final Word 

MetasoK 

Benchmark Word 

.300 223 

Processor* ., 

.. 500 367 

Benchmark Mail Ngf 
IHicrofncus 

. 175 154 

CIS COBOL 0086 
Micro Lab 

850 637 

The Tax Manager . 
HicroPrn 

. 250 188 

Infoslar 

[5] 495 327 

Report Star 

350 231 

Wordstar 

|4] 495 327 

Speilstar 

250 165 

Mai (merge. 

Wordsiar/ 

. 250 165 

Mailmerge . 

Mrcraspll 

|4] 635 426 

FFighi Simulator , 

50 38 

Mulhplan 

MlcraSlut 

212 

CrossTalk 

, 195 119 

North American Business Sysients 

The Answer 

Nurlhwesl Analytical 

250 1S8 

Staipah 

BASIS 

495 369 

The Word Plus . 
Organic Sul (ware 

150 112 

Daiehnnk 

395 331 

Mtlesione (CP/M 861 
Textwnlei (II [Texl 

395 331 

formallerF 

PBL Cerpcralicn 
Personal Inveslnr 

125 97 

(128K) . 

PeaGhlree 

Senes 4 Peachpak 

145 105 

(GL/AR/AP] 

Ryan HcFartand 

[5] 595 359 


RM/COBOL 

* FuN Dev System 950 713 

• Runtime unly 250 ISS 

Seripps Oata 

Job Cost Systems 435 371 

Select tnlermsitun Systems 
Select wirtt SuperSpeir 
[Werp Froc.) 595 369 

SeOw^rs Publishing 
PFS File 109 

PFS Report. gg 

Sarcim 

SpeNguard , 193 t46 

Supercatc. . , 295 195 

SuperwrRer 395 296 


CONDOR 3 

$488 

PEACHPAK 


$359 


SQUlheastarn 

Data Capture .. .. 

120 90 

Star 

Legal Timekeeping. 
Silling. & Accts 

950 771 

Sltuciured Sysiermt 

GL AR. AP. Payroll, 
Inventory, OE lea 1 . 

1250 7SO 

Analyst 

250 188 

Letterrght . . 

200 150 

NAD 

IDO 75 

OSORT . 

too 75 

Supersoil 

Opiimizei. . 

200 149 

Personal Data Base .. 

125 93 

Synarglstic 

Data Reporter 

250 108 

Versa Computing 
Graphics Hardcopy 
System 

25 19 

VlsFCorp 

VisiCalc (256K)_ 

250 169 

Deskibp Plan 1 .. 

300 229 

VisiTrend/Ploi ... 

300 215 

Visidex. 

250 189 

VisiFile. 

300 229 

Visischedule 

300 234 

Business Forecashnq 
Models . 

100 78 

Woo II Sollwore Sysiems 
Move it 

150 99 

ISM PC HARDWARE 

Kralt 

List Now 

JoysEtck 

70 52 

Microsofl 

RAM Card 64K 

350 253 

RAM Card 128K 

525 301 

RAM Card 192K .. 

700 508 

RAM Card 256K 

875 634 

OUADflAM 

Quadboard &4K 

595 428 

*266K 

995 67D 

TD Products 

Joystick 

59 43 

Verse Campulirig 
VersaWnler Graphics 
Tahlef 

299 249 


CF/M 


8" slandard SSSD and Appie 5V*" 
Plea &e cal t to co nf i r m p r i ce & a vat t- 
abilitylor olher lormais available 
as special orders 


AdvBfiture InlernaliDnal List Ndw 

Advenlureslfll 121 129 97 

American Training Inter 
national. Inc. 

ATI-Power lor CP/M . 75 54 

AndarsQn-eail 

ABSTAT 359 

AriJIlciat InlelRgence 
(Requires CBASiC 2) 

Medfcai . 995 749 

Dental 995 749 

Ashton Tate 

dBase ri |4] 7M 429 

Aspen SQflware 

Grarnmatlk . 75 36 

Proolreader .. 50 30 

6a I canes 

The Boss Financial AC' 
couniing System 24951496 

Byram Sefl^are 
BSTAM (Micio 10 

micro comm } . 200 144 

BSTMS (Micro to 
mainframe comm.I . 200 144 

Ca;iion 

Cardbox. . 245 1/7 

Cents Systems 
CP/M Norths tar 

(Horizon oniy) 179 130 

CP/M Micropoiis _ 109 156 

Computer Control 
FABS (B-TREE fiie 

access} .. 195 146 

Uifrasorf FI . 195 146 


VOLKSWRITER 

$147 

FINAL WORD 

$223 


Image. 

495 356 

Cumshare Tsrgct Soltware 

Ptanrrercalc. 

50 30 

MasterpJanner . 

... 325 263 

Ormtfar Compuler Carp. 


Cnndor 1 

.. 195 147 

Condor 3 . 

, , 650 400 

Designer Soltware 


Paiantir 

.. 425 319 

Dicirimics 


Random House Elec¬ 


tronic Thesaurus . 

.150 113 

Digital Research 


Access Manager . - 

. 300 225 

MAC (macro as* 


sembter) . 

... 90 75 

SID (symbolic debugger 

fotSOBDF . 

... 75 63 

ZSiD . 

too 80 

CBASIC (language) . 

, 150 94 

CB80...... 

500 395 

CIS COBOL . 

800 595 

Display Manager .. 

400 295 

Pascal Mh w/SPP 

500 395 

0J8 Associales 


FMS 80. 

995 625 

FMSaO'1 

. . 495 312 

FMSaO-2 

495 312 

Ecesed 


MrcmStat (stat 


packages . 

. 295 248 

Epic Cnmpuler Dorp. 


Supervyz 

, 150 94 

FaircEjm 


MECRO B+ (Keyed file accessing] 

For CBASIC 2 

260 211 

For MBASIC. COBOL 


PL 1/80 fortran 


Pascal Ml* CB80 

260 211 

Fax and (Seller 


dGRAPH 

295 195 

Quickscreen ... 

. 149 125 

Omckcode . 

...295 195 

dUTIL .. 

. 99 59 

m 


Su perl lie . 

. 195 129 

Inloeom 


Deadhne 

eo 43 

ZorkI ll.iriiea.) .. 

50 30 

Slar Cross. 

50 38 

Human SdR 


D B PFus 

125 95 

m 


Mathemagic 

99 72 

Lexisall 


Spellbinder . 

495 201 

LifEbaat 


T-Maker II 

275 215 

Mark of Ihe Dnicarn 


Mince (text ediior} 

200 136 

Final Word . 

300 229 

Nlii:rD Pro 


Infoslar . 

15] 495 327 

Report Star .. 

. 350 231 

Wbrdsiat 

[4] 495 327 

MaclMerge .. 

. 250 165 

Wordstar/Marl- 


Merge . 

14] 695 426 

Spell star . 

]4] 250 166 

Wrjrdstar/Spell- 


stai . , 

[4] 695 426 

Word/Spelt/Mail . 

[4] 845 560 

Caksiar .. 

145 % 

Datastar , . 

295 195 

Micro Soil 


BASIC 80 . 

350 252 

BASIC Compiler 

395 284 

FOflTRAN80 . 

. 500 360 

COBOL 80 . 

. 750 540 

MACRO 80 . 

.. 200 156 

EDIT 00 .. . 

120 94 

fi Maih/u Simp . 

. 250 194 

fi USP/^ Star. 

,. 200 156 

M Sorl .. . 

. . 195 151 

Mulliplan. 

. 275 179 

Microstul 


Cross Talk ... 

,. 195 119 

Northwest AnalylicaJ 



dBASE Corner 

• dBASE M (relational 

DBMS). $429 

• User's Guide .. $29 

• Both... $449 

• Quickcode (program 

generator) .. $195 

• dUTIL (programmer's 

utilities) .. $59 

• ABSTAT (statistics 

package).. $359 


• D B Plus (short utility) ... $95 

Technical questions, M-F/9-5 (415) 324-0311 


Campuier Oevelopment. Inc. 


VISICALC 

$169 

DB MASTER 

$148 


Siaipik .. 495 369 

OASIS 

The Word Plus _ 150 112 

Organic Soltware 

Date boo k. 295 229 

Milestone . 295 229 

Peachtree 

Series 4 Peach Pak 

(GLAR.AP} . 595 359 

Pearlsefl 

Personal Pearl. 295 184 

Pickles and Tr^ul 

CP^MTRSeOModll. 185 169 

Select InlornraliDn Systems 
Select with Super- 

spell ... 595 369 

Snflware Dimensions 
Accounting Plus'" 

GL. AR. AP Inv each 645 402 

All four .25001435 

BorciFn 

Pascal/M (Z3Q or 

eoeO) . 395 2B4 

Pascal/Mt0O66 

RAftA'i 4Q^ 

ACT eO{Z&D 0080.8005)^ 175 126 

ACT 86/88 (BO06. 

8000) . 175 126 

TRANS 86 . T25 90 

Speilguard . 195 146 

Super Calc . 295 185 

Superwnier. 395 249 

Supersalt 

C Compiler . 250 188 

Ada Compiler..... 300 225 

won 11 Salfware Systems 
Moved . 100 66 


Formats for CPM 8". Apple S'.f- 4 

plhers. PHce the same m must 
eases 


HAflOWABE 

Corona List 

5MB Hard Disk ... [61 2495 1895 
Daisy writer 

Primer ..[10] 1395 123S 

Hayes PUcracampuler Products 
Daiacom Pascal 

Package. 50 36 

Hayes Slack Chrono¬ 
graph (RS-232) , . [4] 249 199 
Hayes Slack Smart- 
Modem (RS-232) 
aoOBaud . 14] 279 209 

Hayes Stack Smart- 
Modem (RS-232) 

1200 Baud ..14] 699 509 

NEC 

12“ Green Hi-Res 
CRT 110] 205 167 

77lOPnnler . (10] 3085 2295 

3530 Primer llO] 2290 1735 

8023Primer. [ID] 795 520 

Novation 

J Cat . [4] 149 119 

Smart-Cal 103 ... t4j 259 207 

Smart-Cal 

103/212 . [4] 595 4?6 

=ManLifactufer's traflemarK. 


APPLE DOS 


Applied Snflware 

Lisl Now 

TechriDjDgy 


Versa Form: 


VS-1 Apple II/64K. 

389 249 

VH'l (Corvus). 

495 360 

VP-1 Versa form Pascal/ 


Interface ... 

245 100 

ARTSCI ISafiape] 


Magrc Window tl 


(40/70/80) . 

150 109 

Magic Window. 

100 75 

Magic Mailer ...._ 

70 49 

Magic Words . 

70 49 

Magic Pack Combo 


{Contains all 3}. 

225 156 
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Ava^E Gardg Cr^alEi^r^s 
Ultra Plot/D.I.F./Oaia 


Graph . 

Bsugie Brothers 

m 

71 

Alpha Plot _ 

40 

2fl 

DOS Boss. 

24 

17 

Utility City.. 

30 

22 

Apple Mechanic _ 

BrodortiLind Setiware 
GS-nerai Ledger 

30 

22 

(with A/P). 

495 305 

Payroll . 

Computer Statian 
Camblnad Enhanced 

395 275 

Graphics Software .., 

55 

40 

Station Master. 

Comshare Target Soltware 

175 

136 

Image Maker . 

Com Inertial 

175 

126 

Home Accountant ... 

75 

52 

Isl Class Mall .. 

75 

54 

CPAtfl-GL,. 

250 

159 

CPAff2-Afi . 

250 

159 

CPAIf3-AP . 

250 

159 

CPA fl4 - PR. 

250 

159 


AJtJflur .ESJ1(KM)609 

CPA ^t5 — Property 
Management. 495 352 

Crane Software 

Menu GeneralDr. 40 29 

Creative Currfouluni. Inc. 

Speed Reading 

Courseware ..... 99 75 

Dakin 5 /LbvbI 10 

Deprecialion Planner 395 299 

Budget Ptanner _ ■ 150 112 

Business Bookkeeping 

System . 395 299 

Oatamasi 

Write On II . 130 90 

Real Estate Analysis 

Program . ... 130 90 

Tax Beater. ISO 90 

DatasotL Inc. 

Micrapainter (4aK}. 35 25 

BASIC Compiler (32K1 . . 100 75 

LISP Interpreter . 125 94 

DeclElon Support 

The Accaunlanl . 129 97 

• wilh DBCaic.. . 149 107 

Delta Soflwara 
Bookkeeper Master 

Program .. 90 65 

Bookkeeper Check 

Writer . 40 29 

Denver Soltware 

Pascal Tutor . 125 97 

Pascal Programmer .... 296 223 

Financial Partner . 250 IBB 

Easlside 

Wildcard . 130 109 

Eduware 

Compu-Read .. ... 30 22 

Statistics. 30 22 

Spelling Bee with 
Reading Primer .... 40 30 
Compu-Math/ 

Fractions. 40 30 

Cornpu-Math/ 

Decimals . 40 30 

Co mpu- M a Ih / Ari Ih met ic 

Skills . 50 37 

Algebra 1 ... 40 30 

Fractions 

[New version) . 49 37 

Oecirrrals 

[New version) ....... 49 37 

Algebra 2 ..... 4D 30 

Counting Bee . 30 22 

Compu-Spell/Sysiem .. 30 22 

Compu-Spell/Data Disk 
Levels 4 Ihru B [ea)... 20 15 


Metri-Verl . 

.. 16 

12 

Adios ^iMalh/f<Simp .. 

. 250 

194 

Unl-Solve ,. . 

. 25 

19 

M-Sort ... 

. 195 

151 

PS AT Ward Attack 



iiLisp/)iiStai .. 

. 200 156 

Skills . 

.. 49 

37 

Multiplan .. 

. 275 

179 

SAT Word Attack _ 

. 49 

37 

MUSE 



Hayden Soltware 



Supertext40/56/70 ... 

. 125 

79 

pie Writer/Standard . 

. 150 

108 

Superlext 40/80 . 

. 175 

126 

• Double Vision . 

. 150 

108 

Form Letter Module 



• Mufti flO-col _ 

. 150 

108 

4SK. 

. lOO 

72 

(lor Smarterm, Videoterm. 5. 

Data Plot 4aK'' . 

. 60 

43 

Super term) 



The Voice 48K. 

. 40 

29 

Hayes 



*■" Requires ApplesolL ROM or 


Terminal Pgm . 

100 

75 

Apple II PJus 



Highlands Ctunpuler Servicae 


Omega 



E-Z Ledger . 

. 60 

37 

Locksmith . .. . 

. 100 

75 

ilowani Sptlware 



Inspector.. 

. 60 

49 

Creative Financing 



Dn-LirtB Systertis 



1983 . 

195 

149 

The General 



Real Estate Analy?er 



Manager . 

. 230 

168 

II ... 

195 

146 

Screenwriter 11 . 

. 130 

85 

fnlarmatlan Unlimited 



The Dictianary ..._ 

. 100 

70 

SDllwere jlUSf 



Expedilor 11+ [Applesoft 


Datadex.- .. 

150 

108 

compiter). 

. 135 

94 

DaUdex/Hard Disk .. 

300 

216 

LISA .. 

. BO 

56 

Professional 



EPFIV [Exiended 



Easy writer . 

. 175 

126 

Programming Facility 


Professtona! 



IV) . 

. BO 

56 

Easymailer . 

. 150 

108 

LISA Educational 



Easy Mover. 

.. too 

75 

Package .. 

. 120 

S3 

Tellstar Level I . 

40 

30 

Dplimized Systems Saflwars. Inc. 


Tellsiar Level II ... 

.. 80 

58 

Speed Read Pius . 

. 60 

43 

FORTH Development 



PeachIree 



System . 

.. 140 

101 

Series 40 GL, AR. AP, 



Insolt 



Inventory. Payroll 



GraFORTHII . 

.. 75 

56 

(ea) .. 

400 239 

Flectric Duel . 

.. 30 

23 

Penguin Soflware 



TransFORTH il .. 

. 125 

94 

Complete Graphics 



ALD System It_ 

.. 75 

56 

System . 

. 70 

50 

Internalional Soltware Jlflarhatlng 


Special Effects . 

40 

30 

Malhemagic [Advanced 


Graphics Magician ... 

. 60 

45 

programmable calcula- 


Additional Fonts and 



tor package). 

.. 90 

65 

Character Sels . 

. 20 

15 


90 65 


250 169 


Graph magic . 

Kensinglon IHicreware Lid. 

Format fl ... 

lightning Soltware 

Mastertype . 40 30 

Link Systems 

Dalatax . 199 149 

Oaiatink . 100 75 

Link Index .. 195 149 

Link Video.. 55 41 

Link Disk. 70 5! 

LJK Enterprises 
LeEier Perfect with Mail 

Merge ... 150 112 

Data Perfect . 100 78 

Lower Case Character Generator 

[accessory) .. 25 19 

Lotus 

Executive Brreirng 

System . . 199 149 

Micro Lab 

The Invoice Factory ... 200 144 

The Merger .. 50 37 

The Learning System ... 150 IDS 

Painter Power . 40 30 

US Constitulion Tutor ... 30 22 

English SAT if 1 . 30 22 

VisiBlend . 50 37 

VisIFactory . 75 54 

The Asset Manager _ 200 144 

The Tax Manager . 180 129 

Data Factory 5.0 . 300 216 

Wall Sireeter. 300 216 

Payroll Manager . 300 216 

Mlcrosnll 
TASC [Applesoft 

compiler) . 175 119 

Typing Tutor II. 25 19 

Time Manager ........ 150 116 

Adios >jMath-80 . 125 97 


120 


Complete Graphics 
System II 
[Apple Tab Ver.) . 

Special Efieds 

(Apple Tab Ver.) . 70 50 

Program Design. Inc. 

The New Step-by- 
Slep .. 60 SB 


Word Handler .. 

List Handler .. 

Oiclionary . 

Sirius 

Pascaf Graphics Editor 

[48K 11/11+) . 

Sef/Sys. tnc 

Executive Secretary ... 

Executive Speller. 

Seflech MicrnsystBins 
UCSD P System Sott^ 

ware Set .f4] 

BASIC Compiler and 

Runtime Package_ 

Xenofile ... 

Soil eac h ... 

Seflwsre Dimensions 
Accouniing Plus'" 

GL. AR. AP Inv ea . 

AlHour . 

Seflware Pubtislilng 

PFSFile. 

PFS Reparl .... 

PFSiGraph. 

SoutheastBrn Seflwere 
Data Capture 4 0 
Data Capture 4.0/Videx, 
Smarterm, Super¬ 
term .. 

Southwestern Dale 
Z-Term Protes- 

sionaf. 

ASCi) Express. 

ASCII Express 

Professional . 

STC 

Professional Time and 

Billing . 

Language Reading 
Development Pro¬ 
gram . 

Apartment Manager ... 
Sioneware 

DBMaster . 

Utility Pak ff1 . 

Utillly Pak W2 . 

DBMasier/Hard Disk ... 

Stai Pac .. 

Micro Memo . 

Elecironic Price 


199 145 
90 68 
125 94 


100 69 


250 169 
73 56 


625 450 

225 169 
50 39 
125 90 


395 239 

1250 m 

140 99 
125 79 
140 99 

65 45 


90 65 


150 99 
BO 59 


130 89 

395 284 


175 126 
325 234 

229 148 
99 65 
99 65 
499 359 
99 71 
40 30 


UisiCerp iPersanal SeNwaroi 

VisrCalc. . 250 169 

VtsIFile. 250 169 

VisiLrnk ..... . 250 169 

Desktop Plan II . 250 194 

VisiPlot . . 200 156 

WsiTrend/Pfot ..... 300 234 

VisiDex . 250 194 

VisITerm .. 100 65 

VisiSchedLile.. 300 234 

Business Forecasting Model 
{req, WsiCalc)... 100 78 


APPLE HARDWARE 

Hayes 

Mtcromodem II. 

[4J 379 259 

• with terminal pgm 

.. 409 289 

KBnsingtDii 

System Saver (Fan) 

... 9D 65 

flflicrQ-Sci 

A2 35T Disk 

Drive . 

[5J 479 329 

MFcrosQfl 

RAMcard [memory 
board) ___ 

. lOQ 69 

SoftcardfCP/M 
board) . 

. 345 219 

Premium System- Soft- 

card. 16K RAMcard. 

Videx Videoierm 00 
col. Card. Softswitch. 

CP/M User 

Guide . 

[5] 695 489 

Personal Campufer 
Appll-Card (6MHz) ... 

.. 595 429 

Videx 

Keyboard Enhancer II 

.. 149 99 

Video term w/Sofl 
Switch . 

. 375 239 

APPLE Ifi 



Applied SiillwarE Lisl New 

Technology 

Versa Form VS-3 . 495 371 

Dal a Most 

Write On. 130 99 

Denver Soltware 
EASy (Execuhve Ac¬ 
counting Syslem) ... 725 562 


Custity Soltware 



Sheet . 

. too 

72 

InsQfl 



GBS-DB Apple Dev. 



Compucube..... 

. 30 

22 

TransForth/// . 

125 

94 

Prog .. 

. 700 504 

Graphics Pruccssing 



ALD System ///.. 

75 

56 

Sensible Sollware 



System (Standard) .. 

60 

45 

link Sysiems 



Super Disk Copy Hi ... 

30 

23 

Graphics Processing 



Link Index... 

195 

146 

Mulli Disk Catalog III .. 

25 

19 

System (Profes 



Link Videa .... 

55 

42 

Disk Recovery r'The 



s tonal) . 

179 

129 

Link Sampler 1 

60 

45 

Scanner") ... 

. 30 

23 

Synergistic Soltware 



Datafax --- 

249 

187 

Applesoft Plus Struc¬ 



The Ltnguis! . 

. 40 

30 

Datalink. 

149 

112 

tured BAS tC .. 

. 25 

19 

The Directory 



Ml Era Lah 



Disk Organizer if .... 

. 30 

23 

Manager .. 

. 25 

19 

Data Manager/// .... 

750 562 

DOS Plus . 

25 

19 

The Star Gazer s 



SaUwarB Puhlishinq Darp. 



Quickloader . 

. 25 

19 

Guide .. 

. 30 

22 

PFS: Fife .’. 

175 

120 

(mage Prinler-Letter 



Higher Graphics II .... 

. 35 

26 

PFS: Report.. 

125 

36 

Quality . . 

. 40 

30 

Mailing Lisl Data¬ 



PFS Graph ...___ 

175 

120 

Image Printer-Epson .. 

. 40 

30 

Base .. 

. SO 

37 

VisiCnrp 



Image Prinier-NEC Dot 



Program Lme Editor .. 

. 40 

30 

Desktop Plan/// . 

300 234 

Matrix . 

. 40 

30 

Modifiable DataBase . 

. 80 

59 

VisischedLiie/// .. 

300 234 

The Bug .. 

. 50 

37 

The Data Reporter 

220 

158 

Visicalc Advanced III . 

400 

312 

Build Uetnq .. 

. 30 

23 

Integer BASIC Com- 



Business Forecasting 




EdilSoft .. 30 23 

Quadrant 6112 ......... 35 26 

Sensible Speller . 125 94 

• lor Supertex! . 125 94 

•lor AppleCP/M .... 125 94 

•Pascal .. 125 94 

BEST (Applesoft Pro¬ 
gram Dptirni^er). 40 30 

Select Inlormation Systems 
Select Iwith Euper- 

spellf . 595 356 

Silicon Valley 


piler . 

Global Program Line 

Editor .. 

Data Reporter-Hard 

Disk ... 

Versa Dam puling 
Versa Writer Expansion 

Pac-t. 

VersaWriler Expansion 

Pac-ll . . 

VersaWriter Graphics 
Tablet (accessory) .. 


150 108 Mode! .. 100 78 

apple Its 

65 49 Most Apple II products also run on 
the lie (call for details). Products 
220 158 below are specially designed lor 
the He. 

Soflware Pub fishing 

40 30 PFS Fiie . 125 99 

PFS Report . . 125 99 

40 30 PFS Graph. 125 99 

VisiCorp 

299 252 Visicalc Erthanced .. 202 


TELEPHONE ORDERS 

Outside Calif.; (800) 222-681i 
^ inside Calif.: (41S) 324-3730 

Order fmes are martned S:3b - 6 Monday thft) Friday 
a nd 9 * 6 Sa 1 u rday Ot her |i n es a re open 9 - 5. Mo nday'' 
Ihr.y Friday 

Technical Support mm (415) 324^0311 
OrderStaius (415) 324-0306 

Sstes Manner (415) 324-0305 

MORE CPm% APPLE<^^ IBM . UNIX^''. UCSO 

p-$ystem^ software, hard ware ► etc: caU forquole. 


PROGRAMMING 

INTERNATIONAL 

605 Hamilton Ave. • Suite 107 
Paio Aito, CA 94301 


TERMS; AH prices subjHGt to change wilhoul notice 
and availability. Cashler's check/MO/bank transfer. 
Allow time for c.ompany or personal oh edits to dledr. 
Prices ref led cashprefxaiddiscounl.VISA/MASTEB' 
CARD/CbD/Pp'6'+ 3%. CA residents add sales lax. 
All aates final for games a spBoial orders. 
SHIPPING: $2 per Item tor up& surface ($6 for Blue 
Label) wilhln coritln!en.tfll USA. except where sKip- 
ping cost is specified tfi square brackets. 
RETURNS: Muit have authurliaiion number, ob¬ 
tained at 41S-324-030&-. UnEhithoriced relurm wiH'be 
refused: damaged goods will be refused. Atl.returns 
subject to 15% ..restockmg fee. No-return after 30 
ddys. 


WHY 

PAY 1 

M 

lO 

Rl 

E? 
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Products Mentioned 




Caxton 

Cardbox 

Logitech Corporation 

Modula-2 compiler 

10-14 Bedford St. 


165 University Ave. 


Covent Garden 


Pah Alto, CA 94301 


London WC2E 9HE, England 


(415) 32^3885 


01-379-6502 






Matchless Systems 

Add-on disks and small computers 

Compupro Systems 

Shirley 

18444 South Broadway 


Oakland Airport, CA 94614-0355 


Gardena, CA 90248 


(415) 562-0636 


(213) 327-1010 


Diser Inc. 

Lilith 

Micro Peripherals Inc. 

Print-Mate 99 

POB 70 


4426 South Century Dr, 


Orem, UT 84057 


Salt Lake City, UT 84107 


(801) 224-7444 


(801) 263-3081 


Eagle Computers 

Eagle 

Rising Star Industries 

Epson QX-10 

983 University Ave. 


24050 Madison St #113 


Los Gatos, CA 95030 


Torrance, CA 90505 


(408) 395-5005 


(213) 378-3994 


Easi APL Systems Inc. 

APlforZSO 

R&R Software 

Ada for 8085 and 8086 

10 jackson St. |II5 


POB 1512 


Los Gfltos, CA 95030 


Madison, Wl 53701 


(408) 354-3274 


(608) 244-6436 


H.A.L Labs 

Apple and Atari games 

Sorcim 

Superwriter and Supercalc 

Suite 23 


2310 Lundy Ave. 


4074 Midland Rd. 


San Jose, CA 9513J 


Riverside, CA 92505 


(408) 942-1727 


(714) 359-6480 






Workman and Associates 

WRITE 

Heath Company 

Heath/Zenith Hero robot 

112 Marion Ave. 


Benton Harbor, MI 49022 


Pasadena, CA 91106 


(616) 982-3200 


(213) 796-4401 



thing will be solid metal. It was amus¬ 
ing to watch the Compupro people 
nervously asking Faire-goers not to 
lean on the display model. They don't 
much care if you stand on the real 
machines. 

They weren't saying much on the 
record about what Shirley's innards 
would be. Bill Godbout did tell me 
that it would have at least five CPU 
(central processing unit, or brain) 
chips for four users. Given that the 
Compupro team invented the dual 
processor and MPM-8/16, it's a good 
guess that it will have both 8- and 
16-bit capabilities and will be able to 
take advantage of most existing soft¬ 
ware. 

While I was at the Faire, I intro- 
duced Logitech's Pierluigi Zappacosta 
to Bill Godbout and Mark Garetz, his 
chief of research. Maybe something 


will come of that, and they'll have 
some hardware to take advantage of 
Modula-2. 1 sure hope so. 

All they'd tell me about Shirley, 
though, was that they've taken what 
amounts to an S-lOO bus system and 
squashed out the bus idiosyncrasies, 
making the whole thing faster and 
more reliable. Given Bill Godbout's 
reputation for advancing the state of 
the art, I won't be the only one look¬ 
ing forward to Shirley. 

WRITE 

On the Monday before the Faire, 
Tony Pietsch, my engineering genius 
friend who constructs and maintains 
my computers, made arrangements to 
release WRITE and have Workman 
sell copies at the Faire. I'm not certain 
precisely how that works, but 
Ashton-Tate isn't going to be selling 


this version of WRITE. Tony will be, 
through Workman, Fve written at 
least enough about this editor in the 
past, and I don't intend a full review 
here. 

What's relevant is that I'd promised 
Tony rd do the front end of his 
manual if he ever released WRITE. 
That hadn't been done. On Tuesday 
morning I was told about this, Tues¬ 
day afternoon was eaten by locusts: 
telephone calls, answering mail, and 
such like. Tuesday evening I sat down 
to write a manual. 

Wednesday dawn saw 11,000 new 
words done and edited. There had 
already existed a "reference manual" 
about 10,000 words long; we went 
over that quickly and stuck it on the 
back end of what Td done. By 
Wednesday noon there was an 
analytical table of contents. We for- 
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Mannesmann Tally 

MT160-L 


$789.88 UPS DELIVERED 

• 160 cps, bf-dfrectional, logfc-seekfng printhead 

• 4 sizes, S fonts, proportional print & graphics 

• Subscripts, superseripts^ underlining, backspace, 

• Front panel Install/control for ma;(imum flexabtllty 

• Parallel a RS-232C interface standard 


Star Micronics 

GEMINI-10 

Features Epson code compatability 


$339.88 UPS DELIVERED 

• 100 characters per second, bi-dtrectionaf. logic-see king, 

W/2.2K data buffer 

m 5 fonts, w/italics, double width, emphasis & proportional spacing 

• Subscripts, superscripts, underlining, backspace, emphasis, 
double strike, enhanced print, special characters 

• 120 X 144 dots/inch hi-res graphics. 6x6 block graphics 

Gemini 15 (1 32 column). $499.88 


PRINTERS 


C. Ilgh 


C. Itoh Prowriter.SSSS.S8 

C. Itoh Prowriter 2 . $734.88 

C.ltoh F-tO Starwriter, 40 cps 

Perallel or flS-232C..$1379.88 

CJloh F-10 Prinlmaster, 55 op$ 

Paraltel or RS 232C.$1879.83 

F-10 Series Traclor.$289.88 

Diablo 

Dlab<o620.$iP 29 .aa 

DLablo630.... .$1988.88 

Diablo 030 Tractor 3389.88 

Epaon 


IDS 

IDS Prism 80. . . $1879.88 

above w/graphics. $1139.88 

above w/sheetTeeU. SI 349.88 

above w/4-cDlor..$1839.88 

ID ^ Prism 132. $1339.88 

above w/grapbics.$1309.88 

above w/5heetfeed. $1419.88 

above w/4-color.,. . $1899.88 

IDSMicroprlsm. $874.88 

Mann esman n-Ta II y 

MT-ISO-L ... .$789.88 

NEC 

NEC3&30.$1789.88 

NEC 773C .. $2399.88 


PRINTERS 

Okidata 

MicrDline82A.$419.88 

52A Okigraph ROM.. $49.88 

02A Tractor.$89.88 

82A Roll Paper Holder.$49.88 

Microline 03A.$879.88 

B3A Okigraph ROM. ... $49.88 

Apple Okigraph II.$99.88 

Mlcrolirre 04 w/graphtosi ^ tractor 
Faraliei, 20P ops.$1024.88 


MiorollneS2..$924.88 

Microline93. $884.88 

Qunta 

Oome Sprint 11F , ^.$1539.88 

Smith-Corona 

Smith C irona TP'1 ...._$CALL 

Specify ellher 10 or 12 gpi, 

& parallel or RS-232C Interface 

Acco$$orlo$ 

2-way Printer Switch 

Parallel or RS 232C.$119.88 

Trace Sou ndt rap. .. $119.88 

8K Microfaier.$194.88 

e4K Mlcrofazar.$319.88 

1 20K Microfazer.$319.88 


MODEMS 


DC Havoa 

Haves 300 Baud... 
Hayes 1200 Baud . 


. $334.88 
$939.88 


Novation 

A itoCatSOO.$319.88 

AuroCat 1200.$809.88 

103 SmartCel .$199.88 

103^21 2 SmartCat ...$499,88 

Novation DCat.. $199.88 

Novation J-Cat...$139.88 

Anchor Automation 

Slgnaiman Mark 1.$89.88 


Monitors 


Amdek 

300G. 

300A. 

Color 1 {Comp.; 
Color 2 Comp 
Color 3 (Comp. 


.$149.88 

.$199.88 

.$319.88 

.$$49.88 

.$379.88 

Princolott Graphics 

KX-12{RGB) .$929.88 

Quadram 

QuadchrometRGB).$939.88 


Pi 3 02 "Amber}.$1 89,88 

Pl-4(9' Amber).. $199.88 


Information & Orders 

(603) 881.9853 

Orders Only: (800) 343-0726 

No Hidden Charges 

FREE UPS shipping on all orders—No extra charge to use credit c irds—COD 
orders accepted f$10 fee added)—All products shipped factory fresh with full 
warranty [we are authorised for warranty work on many products—lust ask)—No 
purchase orders, foreign or ARO orders acoepted—Minimumi $50 per order— 
Personal checks take 3 weeks to clear-This ad prepared in April: prices are 
subject to change, but customers get lowest possible price at time of shipment 


PC PERIPHERALS 


RAM Chips 

tSKO/pkg). 

e4K{9/pkg).... 


$29.88 

$79.88 


AST Raaaareh 

MegaPius has a parallel port, two 
serial norts a dock i soitware 

Mega^lus 04K.. $899.88 

MegaPlus 2S6K.$909.88 

Mega Pack...$839.88 

I/O Pius has a parallel port, serial 
port & clock—no memory, 

I/O Plus..$199.88 

Maynard Cantroll^ra 

Floppy Disk.$199.88 

w/Parallet Port.$219.88 

w^RS-Sa^C Pori.. $299.88 

Ouadram 

QuadLink lets you run Apple software 
in your PC. No Hie transfer, no fown- 
loading, no reformatting. Plug Quad- 
Link in and run Apple ll/ll-l' software 
with full PC capabiFtv, 

QuadLink.. $849.88 

Quad boards have parallel & serial 
ports, a clock, memory & software. 

64K Quadboards.$279,88 

256K Quadboards . $429.88 

Quad 512113 have a senal 
port S memory on board. 

Quad SI 2 1V04K.$389.88 

Quad 51 2 W256K.$899.88 

Quad 51 2 51SK. $899.88 

Single Function Cards for the IBM PC 

64K Memory. 

182K Memory . 

HS-232C Card.. 

Para Hal Card & Cable 
Clock/Ca lender 


$89.88 

$ 88.88 


4 iorofazers are OJdernal print buffers 
lor centronics parallel printers {paraHeI- 
parallel). Power is optional. 

BK(P'P). 

e4K[p-p). 

120K{p-p).... 

256K{p-p). 

512Ktp-p). 

9V Power Supply. 

QijCbS 

Big Blue. 

12finB Hard Disk. 

20me H ard D isk. 

40nnB Hard Disk 

Tandon Drives 

Single-sided. 

□oubie-sldad. 


.. $479.88 
. $2088.88 
.$2479.88 
.$8939.88 


. $329.98 
$379.88 
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ViSA 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 

THE BOTTOM LINE 


AMERICAN 


EGRESS 


IMILFORD, NH 03055-0423 □ TELEPHONE (603) 881-98551 

















































































































option 


103 

■loa - Grie^ 


losphor 


142 - Half height DSDD 48TP! 

542 - Full size DSDD 48TPI 
592 - Full size DSDD 96TPI 

REMEX 

RFD-480 ■ Two-thirds height DSDD 
RFD-960 ■ Two-thirds height DSDD 
(IBM compatible; full-height face plate 
option available. N/C, 6 monlh wajftwty) 

TANDON 

TM-100-2 • Full size DSDD 48TRI 
TM-100-4 - Full size DSDD 96T/ 

(For the IBM PC) 

MITSUBISHI 
M-4853 Half height DSDDi 
M-4854 ■ Half height DSDgfSBTPI 

WINCHESTER H 
AMPEX 

Pyxis 7 ■ SVa" 7MB ca 
Pyxis 13 • 5 V 4 " 13MB 
Pyxis 27 ■ SVa" 27M 
*" 1 year warranty 

WINCHESTE 
MEDIA DISTI 

MD-10 - 11MB c 
MD-20 - 22MB 
(For Z-80, CP/I 

TERMIN 
ADDS VII 
AMPEX 

D-125 Gn 
D-150 Gr 
D-175 Gi 
(Amber 

QU 

QVT 

OVT; 

QV 

P 

o 

sprint 

OKIDATA 
MONITORS 


FLOPPY DISK DRIVES • 
QUME 

242 • Half height DSDD 48TPI 
842 - Full size DSDD 48TPI 

TANDON 

TM 848-2 - Half height DSDD 48TPI 

MITSUBISHI 

M-2894 - Full height DSDD 48TPI 
M-2896 - Half height DSDD 48TPI 

FLOPPY DISK DRIVES - 
QUME 


5V4" 


PRICE QTY. ONE 


Call for prices 

499.00 

610.00 

625.00 


595.00 

749.00 

749.00 


1395.00 

Call for prices 


450.00 


255.00 

365.00 


335.00 

395.00 


650.00 

795.00 

1225.00 


2695.00 

3595.00 


TAXAN 


KG-12N-U 12" Green phosphor hi-res. 149.00 

KG-12N-UY 12" Amber phosphor hi res. 159.00 

RGBVISION-I 12" RGB color medium-res 359.00 

RGBVISION-III 12" RGB color hi-res, 629.00 



(408) 438-5454 

SUPPLIES AND ACCESSORIES ALSO AVAILABLE 
DEALER INQUIRIES INVITED 

TERMS: COD, CASN WITH ORDER, MASTERCARD, VISA 
FREIGHT CHARGES WILL BE ADDED TO ALL ORDERS 
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matted the whole mess and printed it 
on my NEC 7710. To salvage my 
pride, we stuck in a notice saying this 
was done in haste and guaranteeing a 
free copy of the revised version. Then 
it was off to the printer. 

There's not enough money to have 
hired me to do that much work in so 
short a time. The interesting thing is 
that it was possible; that's probably 
the best testimonial WRITE will ever 
have, 

Alas, WRITE was not well demon¬ 
strated at the Faire, One of the 
machines Barry Workman had with 
him was my Z-100; it has that big 
screen, making it an eye-catcher. 
They put it on a stand in front of the 
Workman booth* 

That was a mistake. We didn't 
have a version of WRITE configured 
for the Z-100. We did have a version 
installed on the Z-19 terminal, and 
that worked on the Z-100, but just 
barely. For example, the special- 
function keys weren't implemented. 
These keys are one of the joys of 
WRITE, making it at least as power¬ 
ful as any dedicated word processor 
I've seen. The editor will work 
without them—my first keyboard 
didn't have any—but if there are such 
keys and they don't do what they say 
they will, users tend to be confused. 

The Z-100 when run in S085 mode 
has slow disk access; at least it's slow 
compared to what Vm used to. We 
should have hooked up some 8-inch 
double-density disks to the machine, 
but there wasn't room, and Workman 
hadn't taken any extra drives along. 
Most of all, though, we should have 
configured WRITE for the machine it 
was running on. 

Finally, Td intended to put some 
text—say the WRITE manual itself— 
into the machine, so that people 
would have something to play with, 1 
didn't do that, and in the frantic pace 
of the show it never got done. Thus, 
those who stopped to look at WRITE 
saw only a pale shadow. My fault, 
and my apologies to those who came 
by. 

One last point: I have no financial 
stake in WRITE, The editor was 
originally written to suit Larry Niven 
and myself, Tony added a number of 
nifty features. Some new editorial 
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features that Larry and I want will go 
into the next revision. 

I've written my part of the WRITE 
document as "payment" for getting 
the text editor I want. I will do at least 
one more revision of that manual; 
probably two, I will not be paid for 
doing them. You couldn't pay me 
enough to do that much work, 
especially now when I'm up to my 
clavicle in assignments and contracts. 

If I were marketing the program, 
I'd cut the price a lot. I understand 
there are some legal complications 
arising from the previous contract, 
and at the moment the price cant be 
cut. Anyone who buys the current 
version of WRITE will receive at least 
one free revision of both manual and 
program as part of the price. They'll 
also get an Install program that's 
already written, but which wasn't 
documented for the show. It should 
have been. 

In other words, they weren't ready 
to sell WRITE, and I probably should 
have been more adamant about that. 

Still in all: when, as, or if I find an 


editor I like better for what I 
do—which is creative writing—I'll 
use it, and I'll tell my readers. Sol 
Libes tells me that there are better 
text-formatting editors. I believe him. 
Sol is one of the good guys. However, 
WRITE is the best thing I know (in¬ 
cluding dedicated word processors) 
for getting a lot of text written, 
edited, and polished, and it's pretty 
darned good for printing it, as I 
discovered when we formatted and 
printed the WRITE manual. 

Moving Right Along 

There were more than 600 booths 
at the Faire. If I'd stopped 5 minutes 
at each one, it would have taken me 
more than 50 hours (and I'd have 
been even more of a nervous wreck 
than I was). I can only give quick im¬ 
pressions. 

There are many good text editors. 
Tm fond of the Sorcim Superwriter, 
and 1 may change over to it for pro¬ 
gramming; but it has competition 
from Vedit, which was also on dis¬ 
play here and there at the Faire (in¬ 


cluding on my own Z-100). IVe re¬ 
gained contact with Micropro, and 
Charles Stevenson, its chief research 
and development programmer, tells 
me it's doing a lot of interesting 
things, both with text editors and 
data management. 

Micropro was out in the garbage 
area along with Priority One and 
Eagle. The Eagle computer looks very 
nice. It's a super-fast IBM PC work- 
alike, with (In my judgment) a better 
keyboard. 

Texas Instruments was out in force, 
with some really excellent graphics. 
Its people were always busy with 
Faire-goers, so I'll have to find out 
details later. 

John Matlock had a new small 
printer, the MPl Print-Mate 99, 
which we liked a lot. He handed one 
to Barry Workman for evaluation, 
and Barry's very happy with it. 
Everything I've seen of the MPI line is 
good stuff, 

Matlock and MPl were in the 
Heath/Zenith area, as was Walt 
Bilofsky and his Software Tool¬ 
works. Zenith was drawing attention 
with the Z-100 and its dramatic color 
graphics, but its most spectacular ex¬ 
hibit was the Hero robot. Carl 
Helmers has a kit model; if Zenith 
wants an evaluation from me (and I 
hope it does), it will have to send a 
fully assembled and tested model. My 
kit-building days are long gone, I was 
quite impressed with the Hero dem¬ 
onstrations. I'd be even more in¬ 
terested in what my brilliant friend 
John McCarthy (of Stanford's Ar¬ 
tificial Intelligence Laboratories) 
thinks. Maybe 111 know soon. 

Caxton, a British firm, had a nice 
program called Cardbox, which im¬ 
pressed both Alex and Jennifer as well 
as me. It's what amounts to a com¬ 
puterized box of 3 by 5 cards. 
C ax ton's sending me a copy, and 
well have more on it in an upcoming 
column. 

The bottom line is that there's more 
to see at a Faire than any one person 
can manage. I'm happy, though: 
every week there's another interesting 
development in microcomputerland, 
and the big outfits haven't yet sewed 
up the market. 1 hope they never 
will. 9 
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Recognizing aii the advantages 
of a personai computer-controiied 80 channei iogic anaiyzer 

isn’t too difficuit. 

it simply takes great^sion. 


If wc could fully describe 
its features and functional 
advantages in 200 words or 
less, believe us, we would. 

But what do you do when a 
product is this revolutionary? When 
ids the first logic analyzer con¬ 
trolled by a cost-effective Apple 11 
personal computer. A system 
specifically designed to deal with 




Real-time programmable outputs. 
And an casy-to-learn operating 
system designed to be a ready 
environment for co-rcsident post- 
p roce ss i ng so ft wa re. 

All of which combine to create 
a system that is a analysis sys¬ 
tem* Not merely a powerful data 
storage unit, but a complete pro¬ 
cessing system designed to present 
the user with solutions configured 
in the most produc¬ 
tive, familiar format. 
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TRIGGER 5TORE menu. 

modern software intensive micro¬ 
processor designs. Configurable 
from 16-80 channels. Priced from 
$2,500 to $6,500. 

All you can do is rely on your 
readers* visionary nature and visual 
acuity. 

A FEW VITAL STATimC^ 

Residing in the ^Analyst ^ 
Personal Instrument Maii^^ 
Northwest Instrum^ 


FIFTEEN 
INDEPENDENT 
STATES FOR 
TRIGGE.RISTORE 
CONTROL. 

The Interactive 
State Analyzer elimi¬ 
nates much of the 
time spent defining 
your measurement 
task in the language 
of the logic analyzer. 
Fifteen independent 
states, each with a 
powerful set of word 
recognizers, are used 
■tes in fhe to e ns u re t ha t o niy 

the data you’re really 
interested in is stored 
in memory. Symbols arc used not 
only to define word recognizer 
values, but the slates themselves, 
thus avoiding much of the 

mree code to 





Analyzer offers 16-80 input chan¬ 
nels, each with a 1024 or 40% 
memory depth* Five Sample clocks 
create a master clock able to cap¬ 
ture data from 8 and 16 bit micro¬ 
processors without special 
personality probes. 

Additional key characteristics 
include: 60 word recognizers. Sym¬ 
bolic word recognizer definition. 
State labels for software trace. 
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trigger conditions. Sym- 
oJic IF-THEN-ELSE menus 
can be used to detect two-way soft¬ 
ware branches. This makes it 
easier to trace the procedures and 
subroutines used in structured pro¬ 
gramming, Since the states don't 
have to be sequentially linked, any 
state can jump to any other state. 

THIRTY STORAGE 
QUALIFIERS. 

Storage qualifiers filter out 
unwanted data, avoiding the 
time-consuming search through 


irrelevant data. Two st| 
words, programmed u 
symbols from the sysci 
test, are available in ei 
permitting local, ratfi 
control. Plus you can 
the words for added fie" 
to score all but very spe 
at an I/O port. 


MULTIPLE PREVIEW 
ACQUfsrnoN. 

Often you may wish to store only 
a very specific event* such as a spe¬ 
cial subroutine or procedure, so you 
qualify on the first address of that 
routine* This is the '‘effect" of 
interest, but not the "cause " the 
instruction that called the routine. 
The Model 2100, using Multiple 
Preview Acquisition mode, stores 
up to seven unqualified cycles prior 
to every qualified one, thus storing 
the cause. With a 4096 memory 
depth, this gives 512 sets of 
"cause-effect" pairs. 

'TRUE LOGIC ANALYSIS. 

Tightly coupling a 
personai computer to a 
logic analyzer like the 
Model ZlOOadd.s intel¬ 
ligent analysis to the 
picture. The system’s 
operating software is 
written in Apple Rascal 
with enough memory 
left to accommodate 
CO- re si dent programs 
written by the user to 
control instrumenc 
functions. For example, 
you might instruct the 
system to bin occurren¬ 
ces of a certain data 
value then format them 
in a histogram or other 
type of display. 


^Sragequalifier computer-cuntrollej|MVmalt>gand 
sing familiar digital i nstru ments, « Hdresses this 

m under problem from two sidhljcs. 
ch state. First, because thcvjtf are personal 

^ than global, computer periphetaljlPand therefore 
I > or OR cli m inatc much rc<^Kndanc 

^lili ry. c, g. micro processor cigpu itry, 

LietiVi ty NWIS instrum^jPus 
set a new s' 
d ard of 


effectiveness. Anfl 
second, because th^ 
were designed from 
the beginning to be a'; 
system, NWIS persona? 
instruments offer far grea? 
ease and range of user- 
configurability. 

All of w^bich means engineers iS 
now get closer to the most impor¬ 
tant part of their work. The part 
machines can’t do. Developing 
more and better solutions. Faster 
than ever before. 

For m ore i n format ion, including 
a demonstration disk or live dem¬ 
onstration, call for the name of the 


mam^i cull oispifi'f 


HtvfrsELOfi Procedure 
Huibe.'- of calls 


EASYTOLLIARjN 
EFFICIENT m USE. 

The Interactive State Analyzer 
combines the best features of a 
menu-driven instrument with the 
strengths of a personal computer 
operating system. Command and 
Message lines prompt you with in¬ 
structions and assistance. Single 
keystrokes on the ASCII keyboard 
make the .system easy to learn and 
easy to use. And with a large per¬ 
sonal computer CRT, data is clearly 
displayed in a readable size. 

HOW PERSONAL 
INSl'RUMENTS 
BRING YOU CLOSER. 
Engineers today face a serious 
dilemma. Too much time must be 
spent in the mechanical phases of 
problem-solving: setting up tests 
and wading through data. Leaving 
less and less time for the far more 
important creative phase: develop¬ 
ing new solutions. 

Personal instrumentation, 
NWlS’s family of personal 


resident programs are used fe f&rmat arquired data 
grapkkaity. 


NWIS representative in your area: 
800-547-444S, 

NWIS personal instruments, 
ff you think they look good on paper, 
you should see them in person. 


PERSONAL INSTRUMENTS. 
BRINGING YOU CLOSER. 



NORTHWEST 

INSTRUMENT SYSTEMS, INC. 

P. O. Box 1309, Bcavcrtun, Oregon 97075 
(503) 297-1434 
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which OHnputer you owa 

\W11 heh) you 
get the most out (rf it. 


CompuServe puts 
a world of information, 
communications, and 
entertainment at your 
fingertips. 

CompuServe is the versatile, easy to use 
interactive videotex service designed especially 
for the personal computer user. It’s dynamic, 
growing and chan^ng daily to satisfy 
its subscribers’ needs. It’s an industry 
leader, created and managed by 
the same communications pro¬ 
fessionals who provide busi¬ 
ness information and 
network services to 

over one fourth of J :} 

the FORTUNE 500 
; companies. 

From current events to current assets, 

CompuServe offers a wealth of useful, profitable 
or just plain interesting information. 
I Electronic magazines and national 
I news wires plus worldwide weather, 
current movie reviews, electronic 
banking and shop at home services, 
and some of the most sophisticated 
financial information available are 
I all offered to current subscribers. 

From words to music. CompuServe offers 
la communications network that gives special 




interest groups from hardware enthusiasts to 
computer composers a chance to get 
together. There’s a bulletin board 
for selling, swapping, and 
personal notices and a CB 
simulator for real-time com¬ 
munications between sub¬ 
scribers. There’s electronic 
mail, the fastest, surest, way to 
communicate with other users across the street 
or across the country, plus file retention and 
editing, and lots, lots more. 

Fun and games are expected whenever 
computer users interact, and CompuServe has 
the best. Games you can play alone or with 
other CompuServe subscribers 
anywhere in the country. Classic 
puzzlers, sports and adventure 
games, and fantastic space games 
featuring MegaWars, the “ultimate 
computer conflict.” 

But, that’s just the tip of 
the chip. CompuServe offers a 
menu of thousands of items 
that make subscribing edu¬ 
cational, fun and sometimes downright profitable. 
If you’d like to know more about CompuServe, 
call toll free, 800-848-8199 to receive an illus¬ 
trated guide to the CompuServe Information 
Service. A videotex service for you no matter 
which computer you ovm. 

Compu^rve 

Consumer Information Service 

2180 Wilson Rd., Columbus. Ohio 43228 

800 - 848-8199 

In Ohio Call 614^57-8650 
An H&R Block Company 
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Beforeyou bet your soflvrare 
business on an 05, lookvfho^ 
belting on MS-DOS and XENIX. 


A waiting market. If you write and sell 16-bit 
software, MS™-DOS and XENIX™ give you the 
largest installed base. In fact over fifty 16-bit 
manufacturers offer their microcomputers with 
MS-DOS or XENIX. IBM, Victor, Altos, Wang, 
Radio Shack, Zenith and Intel, to name just a few. 
And the list is growing. That means there's a 
ready and expanding market for your 16-bit 
applications software. 

The UNIX™ connection. XENIX is the multi-user, 
multi-tasking, UNIX-derived operating system 
for 16-bit microcomputers. MS-DOS 2.0 is 
Microsoft's single-user OS. MS-DOS and XENIX 
share hierarchical file structure and I/O redirection, 
including simple piping. MS-DOS 2.0 also pro¬ 
vides XENIX-compatible system calls. That means 
there's a migration path for programs written 
to run under MS-DOS and XENIX. What's more, 
both MS-DOS and XENIX are supported by 
Microsoft* languages. That's your single-supplier 
advantage from Microsoft. 

Comprehensive support. Microsoft offers you 
a full product support program. Excellent docu¬ 
mentation. Plus continual enhancements to both 
languages and operating systems. Your applications 
programs can even be listed in Microsoft's grow¬ 
ing Source Directory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 

Leadership. Microsoft led the 
world into the 8-bit 
microcomputer 
marketplace 


with the first BASIC for microcomputers. Now, 
we’re leading it into the 16-bit market with single 
and multi-user operating systems. 

Bet the winner. If you’re writing and marketing 
software in the 16-bit marketplace, MS-DOS 
and XENIX are setting the standard. In fact they're 
the standard operating systems for the world's 
largest selling 16-bit microcomputer systems. 
Which means your market is already there... and 
growing. Contact us for complete information. 
Before you bet your software on an operating 
system, look where your market is betting. 

BETTER TOOLS FOR MiCROCOMPUTERS 

MICROSOFT. 


MICROSOFT CORrc)RATION 
10700 NORTHUP WAY 
BELLEVUE. WASHINGTON 98004 


Mucrosah is a rogi^f«] irademark. 
and MS. XENIX and the Microsoh 
logo sre trademarks of Micnosaft 
CoTCdfirtiori. 

UNIX tfi 3 fudemarit of 
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Design Philosophy Behind 
Motorola's MC68000 

Part 3: Advanced instructions 


Last month (May BYTE, page 342), 
I discussed the data-movement, 
arithmetic, and logic instructions of 
Motorola's MC68000 family of 
microprocessors (sometimes referred 
to as MACSS—Motorola's Advanced 
Computer System on Silicon), I ex¬ 
amined a useful set of instructions 
based on a philosophy of or- 
thogonatity, which eliminates 
duplication of effort by similar in¬ 
structions (thus making the micropro¬ 
cessor easier to understand and use). 
In this final part of the series, 1 will 
discuss branching, jumping, error¬ 
trapping, supervisor-mode, and other 
advanced instructions of the 
MC68000, 

Branching and Jumping 

Data-movement, arithmetic, and 
logic instructions do most of the com¬ 
putational work in programs, but 
computers would be little more than 
adding machines without program- 
control instructions. These instruc¬ 
tions give computers the capability to 
make decisions by executing nonse¬ 
quential areas of code based on con¬ 
ditions tested at the time of execution. 
Branch instructions enable the 
microprocessor to transfer control to 
portions of code relative to the in¬ 
struction being executed—that is, to 
transfer control to the effective ad¬ 
dress, which is the sum of the current 
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Motorola Inc., Microprocessor Division 
3501 Ed Bluestein Blvd. 
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contents of the program counter and 
a given offset. You use branch in¬ 
structions extensively when writing 
position-independent code. Jump in¬ 
structions differ from branch instruc¬ 
tions in that the jump instructions 
transfer control to absolute locations 
in memory, are unconditional, and 
can use any of the MC68000 ad¬ 
dressing modes to specify the destina¬ 
tion. 

The MC68000 has a flexible condi¬ 
tional branching instruction, referred 
to as a Bcc instruction, in which the 
letters cc denote a variety of condi¬ 
tions that can be specified. There are 
14 different conditions, including 
such things as greater than (BGT), 
less than or equal to (BLE), equal 
(BEQ), overflow (BVS), and low or 
same (BLS); a complete list is given in 
table 1. The BRA instruction is not 
conditional but always forces the 
branch to occur. 

You cause branching by the addi¬ 
tion of some value to the program 
counter (PC), Branch instructions in¬ 
clude an 8- or 16-bit signed displace¬ 
ment value that you add to the pro¬ 
gram counter. Because the displace¬ 
ment is a signed number, it can cause 
either a forward or backward branch. 
If the condition being tested evaluates 
to "true,” the MC68000 will take the 
branch; if it is not, it will execute the 
next instruction in sequence. 


Even though all MC68000 instruc¬ 
tions are multiples of 16 bits and must 
be aligned on word boundaries (i.e., 
start on even addresses), the 
MC68000 interprets the displacement 
in all branching operations to be a 
byte count, not a word count. This is 
done to give the machine maximum 
flexibility, while still providing the 
most opportunity for future growth. 
Limiting the machine to word offsets 
would have prevented any future 
MC68000-famiIy processor from hav¬ 
ing instructions that could be mis¬ 
aligned (i.e., did not start on a word 
boundary) or be multiples of 8 bits. 
Since the flexibility to have mis¬ 
aligned instructions still exists, it 
makes sense to follow the natural 
byte-oriented addressing of the 
MC680CK}. A 16-bit offset gives an ad¬ 
dressing range of —32,768 bytes to 
+ 32,767 bytes, not the puny 8-bit 
computer range of ^128 to +127 
bytes. 

Versions of the jump and branch 
instructions also exist for subroutine 
calls. You can branch to a subroutine 
(BSR) with a displacement value, or 
you can jump to the subroutine (JSR) 
by specifying the absolute address. 
Subroutine calls save the return ad¬ 
dress (the current value of the pro¬ 
gram counter) on the system stack 
before transferring control to the 
subroutine; the return address is 
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Mnemonic 

Condition Description 

Flags Tested 

T 

true 

1 

F 

false 

0 

HI 

high 

C AZ 

LS 

low or same 

C + Z 

cc 

carry clear 

C 

cs 

carry set 

c 

NE 

not equal 

z 

EO 

equal 

z 

VC 

overflow clear 

V 

VS 

overflow set 

V 

PL 

plus 

N 

Ml 

minus 

N 

GE 

greater or equal 

(N A V) V (N A V) 

LT 

less than 

(N A V) V (N A V) 

GT 

greater than 

(N A V aY) V(¥a¥aY) 

LE 

less or equal 

2 V (N A V) V (N A V) 


Table 1: Conditional tests for the Bcc and DBcc groups of instructions. By 
substituting the letters in the first column for the letters cc. you can construct as 
many as 76 Bcc (branch on condition) and DBcc (test condition, decrement, and 
branch) instructions; for example, BHl branches if both the carry and zero bits m the 
status register are cleared. The third column indicates that the branch will take place 
if the expression evaluates fo "frue"; "A'' indicates a logical AND operation, while 
"s/" indicates a logical OR operation. The same conditions are available to another 
instruction group. See, tobic/r sets or clears al! the bits of a given byte based on the 
condition being evaluated. 


removed from the stack and restored 
to the program counter when the 
MC68000 executes the RTS (return- 
from-subroutine) instruction. 

Sometimes you will want to save 
and restore the condition codes that 
existed just before the subroutine was 
called* This is easy enough to do with 
the MOVE SR, — (A7) instruction, 
which pushes the status register onto 
the system stack (pointed to by 
register A7)* You can also save 
selected registers with a single 
MOVEM instruction (discussed last 
month). At the close of the 
subroutine, you can use a MOVEM 
instruction to restore the saved 
registers and then use an RTR instruc¬ 
tion (return and restore condition 
codes) to return and restore the saved 
condition codes in one operation* 

Looping and String Constructs 

Many times, a backward branch is 
used to create a programming loop, 
which is a very important part of pro¬ 
gramming because it allows opera¬ 
tions to be repeated until a desired 


state or condition is reached* 
Although the looping constructs that 
most people are familiar with provide 
for a loop that ends with a given con¬ 
dition or one that ends after a certain 
number of iterations, a loop that can 
end by either means is often very 
useful. The double condition allows a 
loop to be performed until a given 
condition is met while ensuring that 
the loop does not process invalid data 
(in the case of, say, a string operation 
that reaches the end of the data 
without meeting the condition) or run 
forever (in the case of a numerical 
analysis algorithm that never con¬ 
verges to a given minimum 
tolerance). 

The MC68000 has just the instruc¬ 
tion for this kind of loop* The 
d ec remen t-coufi ter-and-branch- 
conditionally instruction (DBcc) uses 
any data register as a counter and 
branches based on both the evaluated 
condition and the data-register value* 
A DBcc instruction causes the follow¬ 
ing sequence of events. First, the 
MC68000 checks to see if the stated 


condition is met; if so, execution con¬ 
tinues with the next instruction, thus 
ending the loop. If the condition is 
not met, the specified register is 
decremented by 1, If the resulting 
value is —1, the loop is again ended 
by having the execution continue 
with the next intruction; otherwise, 
the branch to the top of the loop oc¬ 
curs. 

Note that the DBcc instruction tests 
the register for a value of —1. At 
first, this might seem odd, but there is 
a very good reason for it. Most loop¬ 
ing constructs require extra steps to 
ensure that the loop can execute zero 
times when needed and that the loop 
tests for the desired condition before 
executing a given Iteration. By having 
the loop entered just before the DBcc 
instruction (at the end of the loop) 
and by designing the DBcc instruc¬ 
tions so that they end the loop on a 
value of — 1 instead of 0, you create a 
loop that meets both of the above 
conditions without being burdened 
by an explicit second test. As an add¬ 
ed bonus, a simple conditional 
branch instruction fusing the same 
condition as the DBcc instruction) 
enables you to determine whether the 
program exited the loop because of 
the iteration counter or the condition. 

The DBcc instruction provides a 
huge set of string operations, 
especially in conjunction with the 
predecrement and postincrement ad¬ 
dressing modes. By using the ap¬ 
propriate MOVE instruction, for ex¬ 
ample: 

MOVE Dn,(An) + ; 

MOVE (An) + ,fAn) + ; 

MOVE -(An),“(An); 

or MOVE (An) + ,-(Aii) 

followed by a DBRA instruction, you 
can have the MC68000 fill a block of 
memory, copy strings, and reverse 
strings. CMPM —(An),— (An) with 
DBNE compares two strings, while 
CMP Dn, — (An) with DBEQ searches 
a string for a pattern match* (See part 
2, May BYTE, page 342, for an ex¬ 
planation of this address mode nota¬ 
tion,) Multi-instruction loops can 
make very powerful string operations 
quite simple* 

You can see the real beauty of the 
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Listing 1; A string translation program that uses the DBEQ instruction to end a loop 
based on either of tif?o conditions: end of string (as determined by the string length, 
given in register D3) or discovery of a termination character (stored in register D4). This 
program translates a string character by character according to the character values 
stored in TABLE, for a given character, its value (stored in register DO) is used as an in¬ 
dex into TABLE (pointed to by register A2); the actual translation takes place at LOOP. 


MOVEQ 

j|r$13.D4 

load termination character into register 

MOVE 

#COUNT,D3 

load string length 

MOVE.L 

#STRING,A1 

load string beginning 

LEA 

•+TABLE,A2 

offset to conversion table 

CLR 

DO 

prepare index for word 

BRA 

POOL 

start translation 

MOVE.B 

0{A2.D0),(A1) + 

translate and store result 

MOVE.B 

(A1),D0 

load next character 

CMP,B 

D4,D0 

termination character found? 

DBEQ 

D3.LOOP 

if not and not end of string, branch 


LOOP 

POOL 


Execution tiiTie where n bytes are translated: 

72 + (40 * n) clocks = 649 ys for 128 bytes at 8 MHz 


DBcc instruction in the assembly- 
language program of listing 1, which 
translates a string of characters until a 
terminating character shows up or the 
end of the string is reached. Register 
D3 has the string length in it, while 
register D4 contains the terminating 
character you're looking for. Register 
Al points to the string, while the 
translation table (which is found 
some distance from this code) has its 
location placed in register A2. The 
routine in listing 1 runs very quickly 
and demonstrates the power that 
results from a combination of ver¬ 
satile instructions and various ad¬ 
dressing modes, 

High-Level Language Aids 

Many high-level languages, such as 
Pascal, use sophisticated program¬ 
ming concepts that can be enhanced 
by the use of reentrant and recursive 
programming and subroutines with 
local variable areas. The MC68CX)0 
has the facilities to support these 
techniques. 

You can enter reentrant code at any 
time by several execution processes, 
and it will return correct results to all 
of them. This is very important for 
interrupt routines that may interrupt 
themselves before completion. Only 
reentrant code will correctly execute 
the interrupt routine the second time, 
then return to its interrupted version 
and correctly execute it. The 
MC68000 instruction set makes reen¬ 
trant programming easy. 

Recursive programs are those that 


can call themselves. An example of 
such a program might draw a straight 
line between two points by repeatedly 
plotting the midpoint of the line, then 
calling itself to operate on the two 
line segments created by the new 
point. Recursive programs are 
created to solve complex algorithms 
with relatively small amounts of 
code. Their disadvantages include 
slow execution and heavy use of the 
stack (or some other area) for storing 
each level's set of temporary 
variables. Of course, the MC68000 
designers included special instruc¬ 
tions to make this task easier, LINK 
and UNLK (unlink). 

LINK and UNLK allow subroutines 
to allocate part of the stack for the 
storage of local variables quickly and 
easily. Often, a programmer needing 
to refer to variables associated with a 
given subroutine call will decrement 
the stack pointer to reserve an area of 
memory for such use ("decrement" 
because stacks usually "'grow" 
downward in memory) and save the 
address of the top edge of this area as 
a reference point; this address is 
called a frame pointer (FP) and is a 
value that, on the MC68000, is stored 
in one of the seven address registers 
AO through A6, The stack pointer, of 
course, will move up and down dur¬ 
ing the execution of a subroutine as 
stack operations are performed. The 
stable frame pointer always gives a 
good reference point to the variables, 
while the stack pointer would give a 
wildly varying reference to those 


same variables. Now let's look at a 
good method for going into a new 
routine. 

To show how the LINK and UNLK 
instructions help give the program¬ 
mer access to local variable areas, 
let s look at the example of figure 1. 
(Remember that the frame pointer is 
actually an address register that is 
designated by the programmer for 
this use,} Assume that you are in 
subroutine A, which has its own local 
variable area, pointed to by the frame 
pointer. Before subroutine A calls 
subroutine B, it first places 
parameters on top of the stack; see 
figure la. After the subroutine call to 
B, the return address to A is pushed 
onto the stack (figure lb). The LINK 
instruction contains the name of an 
address register that is to be taken as 
the frame register and a displacement 
that indicates the amount of memory 
to be saved for local variables. When 
it is executed, three things happen 
(figures Ic-le): the contents of the 
frame pointer (pointing to a stack 
location containing the previous 
frame pointer) are pushed onto the 
stack, the frame pointer itself is made 
identical to the stack pointer, and the 
stack pointer is changed by the 
displacement given in the instruction, 
(The displacement is a signed value 
and must be negative to save local 
variable space—if it is positive, you 
will lose information from the stack,) 
As shown in figure le, the stack 
pointer points to the top of the stack, 
and the frame pointer points to one 
word below the subroutine B local 
variable area. When the UNLK in¬ 
struction is executed, the process is 
reversed (figure If), leaving 
subroutine B ready to execute an RTS 
instruction and return control to 
subroutine A, 

Address Calculation in Hardware 

Most microprocessor operations 
deal either with data or program con¬ 
trol, Most also use memory addresses 
and, in the case of the MC68000, 
have some rather sophisticated means 
of generating those addresses. But the 
addresses are used by the instruction 
only to get to the data or program 
location; the address itself is never 
available to the programmer and is 


342 June 1983 © BYTE Ptiblicatkxu Inr 





Fhislralion 

Insurance. 

The Assembly Language Programming Series from Osborne/McGraw-Hill. 



l) isea Assembly Linfwp P^wniitt 
LnenHi^ Order #274 $16.99 
“Tlic boo^i Ifiat trill probably gel tbe 
reputatiofi a^bein^the 6502 Bible!' 

INTERFACE ACE 



2) ^02 Assembl]^ LjiifM^p Subroulinn 
Leuentbal. SavSeOnkr #594 S15.95 
Over 50 readynto-use subroutines. 



9) As$embl| Ljiifu^ge Pragramminflor 
tbeApfitell. 

Mrritftia Order #51-9 $12.9$ 

Run pro^rsms hundreds of tim^ faster 
and Lisoless memory space than wiOi 
programs written in BASIC 



6) 68000 Assembly Languige Pragnmirit^ 
Uventhamrder#6Z4$16.99 
Covers 68000 assembly lanpafe program^ 
mingin theexplich detail needed to tap the 
iult potential o1 this bigtily evolved 
microprotBSSOf. 


7) ZSO"' Assembly Latifisip Pmgrimminc 
LeverrtbalOrdH #21-7 $16.99 
"TiieFfi may never be a better hooli on the 
ZGDassembter than this one.." 

CREATIVE COMPUTINfi 


S| 280*^ Assembly LK^inge Subroutines 
ievenlhal, Savtie Order #91-8 $15.9$ 
tMabte4/B3) 

Over 50 useful subroutrrtes tP save yCKJ 
valuable programmirrgbme 



U)TfM 8066 BMli 
Rector, MeiyOrder #29-2 $16.99 
. far superior to any other book about 
the boss;' dr. DOBBS journal 


ZSOandZSOOO 

are fegistered trademarks of Zdog Inc. 
©l 9 B 30 sbarne/Mcfiraw-Hill 


Before you hit the 
Frustration Key, reach for 
an Osboroe/McGraw-Hill 
book. 



By phone, call TOLL FREE; 800-227-2895. In California, 
call 800-772-4077. VISA and MasterCard accepted. 

By Mail, complete the coupon below and mail to Osborne/ 
McGraw-Hill, 2600 Tenth Street, Berkeley, CA 94710. 

All orders must be pre-paid. Check, money order, VISA 
and MasterCard accepted. Add shipping fees per item; 
$0.75 4th Class, $1.50 UPS. $3.001st class/UPS Blue 
Label. California residents, add local tax. 

Allow 4-6 weeks for delivery. Prices subject to change 
without notice. 



Osborne / McGraw-Hill 



416BQ9 Assembly Ungu^ PioKrimmtns 
Leventlut Order #35-7 S1B.99 
'tevenitial appears to hive o formula for 
producing programming manuals. If so, ifs 
a good formuta. „ he has produced 
inpttier dear aod Ihorougb manual tor the 
serious programmer!' 

AMERICAN ilATNEMATiCALllONTHLV 




5f 6800 Assembly Unguife Pivraiwtini 
Levfirihil Order #124 $15.99 

A complete reference to theSSOO instruc- 
bon set and progra m ming techniques 


9} ZBOOO^ Assembly Lai^u^ htgrimming 10) B08OA/B0B5 Assenfaly Language 

LeventtiaL Osbome, Colfiis Programmim 

Order #36^5 S19.99 leventb^Ordef #10-1 $15.99 

An excellent source reterence tor Ibis “ . an excellent encyctopedia of assembly 
powerful, 16“biit device Filled with language program ming!' BTTE 

troubte-shootifig hints and sample 
problems tu guide the user lo mastery of 
this "super chip: 


_Please send me a free catalog 

Name 


Dept C-1 

Afliiresji: 

Citv 


—7ip 



I I ndicate method of payment_Check/Woney Order 

I __VISA/Exp date_ _MasterCard/Exp date_ 

I Card#_ 

I Signature_ 

I gn ORDER# PRICE 


Pi' 


Osbome/McGraw-Hill 

2600 Tenth Street 
Berkeley, CA 94710 


M 

shipping 


total 



Circle 293 on inquiry card. 


BTTE June 19i3 343 




































tBl 




m 


(EJ 


(FI 


BEFORE 
EXECUTIOW 
OF JSR B 


AFTER 
EXECOTiOW 
OF aSR B 


AFTER 
STEP 1 
OF LINK 
INSTRUCTION 


AFTER 
STEP 2 
OF DNK 
INSTRUCTION 


AFTER 
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AFTER 

UNLK 




Figure 1: Use of the LINK utid UNLK (tmlink) mstructiom, both of which help the assembl}/dmrguage programmer manage memory 
areas to he used for local variables in subroutines. See text for details. 


often lost by the end of the instruc¬ 
tion. However, it is sometimes the ad¬ 
dress itself that you need in your pro¬ 
gram. The MC68000 has two instruc¬ 
tions that help you to get just the ad¬ 
dress, without using it to fetch any 
data. By having the MC68000 
calculate the address itself {instead of 
writing a sequence of assembly- 
language instructions to do the same), 
you can do the calculation much 
faster without tying up either 
memory or registers. 

The load-effective-address (LEA) 
and push-effective-address (PEA) in¬ 
structions calculate a given effective 
address and place it either in any ad¬ 
dress register (LEA) or on the stack 
(PEA). You can calculate the effective 
address by using any available ad¬ 
dressing mode with any of the ap¬ 
propriate registers. The LEA and PEA 
instructions can be useful when you 
are running position-independent 
code. Sometimes to take advantage of 
an addressing mode that runs more 
quickly than, say, the program- 
counter-relative addressing mode. 


you may want to calculate the ad¬ 
dress using LEA and access that area 
of memory by addressing indirectly 
through the address register in which 
the LEA instruction left the calculated 
address. PEA and LEA are also useful 
for passing pointers of data to other 
routines or placing them in memory. 
Sometimes, it's helpful to verify that 
an effective address is correct or at 
least in range. Without these two in¬ 
structions, it would be extremely dif¬ 
ficult to use processor-generated ad¬ 
dresses. 

Instructions for Shared Resources 
Systems with more than one micro¬ 
processor running at a time are often 
designed to share some resources, 
e.g., memory, buffers, I/O, tasks, 
and so on. For this to happen, the 
programs running on the micropro¬ 
cessors must have a secure method of 
determining which processor has 
rights to a certain part of memory, a 
buffer, I/O, or a task. The MC68000 
has an instruction, TAS (test and set), 
that makes such allocation of 


resources between multiprocessors 
simple and secure. 

The key to this instruction is that it 
is indivisible, i.e., it can lock out all 
accesses to the designated addressing 
location until work on the location is 
complete. The test-and-set instruction 
tests a given byte, sets the negative 
(N) and zero (Z) status register bits 
accordingly, and then sets the most 
significant bit of the byte to 1. 

In most cases, the microprocessor 
uses the TAS instruction as follows: It 
chooses a given byte to represent the 
status of a shared resource (this byte 
is often called a semaphors). If the 
TAS instruction shows the byte to be 
negative (if its most significant bit is 
1), the querying microprocessor 
knows that the resource is in use. The 
processor can then either retest the 
semaphore byte until it shows the 
resource is available, or it can go 
about some other task. If the TAS in¬ 
struction shows the byte to be 
positive (most significant bit is 0), the 
microprocessor knows the resource is 
free. Because the TAS instruction im- 
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mediately sets the most significant bit 
to 1 (and because the instruction can- 
not be interrupted before 
compietion), all the microprocessors 
with access to the semaphore byte 
have correct information about the 
shared resource. The microprocessor 
that has access to the shared resource 
has the responsibility of clearing the 
most significant bit when it is 
finished. 

The only reason this process can 
work effectively is that the indivisible 
read-modify-write bus cycle (a special 
bus cycle) that accompanies the TAS 
instruction prevents, with hardware 
signals, any other device from access¬ 
ing the semaphore byte between the 
time the TAS reads it and the time it 
is through setting the bit in it. This 
means that no two processors can 
read a semaphore byte and both be 
told that the resource is available. 
Thus, a secure way exists for software 
to determine the availability of 
shared resources in a multiprocessor 
MC60OOO system. 

Supervisor and User Modes 

The MC68000 executes instructions 
at one of two operating or privilege 
levels. The upper level, called the 
supervisor level, provides a protected 
environment for the operating system 
to run in, isolating it and its resources 
from the less trustworthy user code. 
After a reset operation, the MC68000 
begins running in the supervisor 
mode, in which the operating system 
and all interrupt routines are also 
running. The lower level, called the 
user level, is where most application 
programs execute and, therefore, 
where the processor usually spends 
most of its time. 

The only controlled way to get 
from the supervisor level to the user 
level is by changing the S/U (super¬ 
visor/user) status bit (bit 13) in the 
processor status register. This is how 
the operating system switches to 
begin a user-level program. Should 
an interrupt be handled in the middle 
of a user-level routine, the interrupt 
routine will run at the supervisor 
level, but upon return to the inter¬ 
rupted routine, the MC68000 will 
return to the user level. 

User-level programs are guaranteed 


to go to the operating system only 
through one of the 16 TRAP number 
n instructions. You can view these in¬ 
structions as supervisor calls; they 
immediately transfer control to a 
specific routine. Upon completion of 
the TRAP routine, the processor will 
usually return to the original user- 
level routine to continue. Thus, there 
are 16 different supervisor trap in¬ 
structions, which, along with other 
types of trap instructions, are listed in 
table 2. 

Many other means of getting to the 
supervisor level of execution exist, 
but they are either conditional (like 
error traps) or asynchronous (like in¬ 
terrupts). Regardless, all traps are 
handled similarly by the supervisor. 
Any trap causes the processor to save 
the old program counter and status 
register on the supervisor stack. Then 
it will go to its external vector table 
and get a value, appropriate for the 
cause of the trap, to load into the pro¬ 
gram counter. This allows each type 
of trap to have a separate handling 
routine to correct the problem caus¬ 
ing the trap and return to the original 
program. 

Some of these other trap forms are 
intentionally conditional. Depending 
upon whether the overflow (V) condi¬ 
tion bit is set, one instruction, 
TRAPV, either does nothing or 
causes a trap to occur, which forces 
the MC6S000 into the supervisor 
state* This enables the program to 
handle all overflow conditions 
uniformly in a single operating-sys¬ 
tem-level routine. Another such in¬ 
struction is the check (CHK) instruc¬ 
tion, which verifies that the contents 
of any data register is greater than 0 
but less than a specified bound. If it is 
within the limits, then nothing hap¬ 
pens and the next instruction is run. If 
it is outside the bounds, then program 
control jumps indirectly through the 
vector table to a certain trap routine 
for handling. This gives the program¬ 
mer an easy way to check whether an 
array index is within the proper 
bounds for that array. In addition, at¬ 
tempts to divide by 0 and access 
misaligned data (words or long words 
in memory on odd-byte addresses) 
will cause trap routines to be ex¬ 
ecuted. 
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Type of Trap 

Cause 

address error 

word or long-word access to an odd address 

illegal instruction 

no valid instruction exists for this op code (op codes starling 
with “1010., . ' and “1111 .. generate other traps; 
see below) 

zero divide 

attempt to divide by zero 

CHK instruction 

CHK instruction failed (operand out ol bounds) 

TRAPV instruction 

overflow has occurred (V bit set) 

privilege violation 

attempt to execute a privileged instruction while in the user 
mode 

trace 

an instruction has just ended and the T status register bit is 
set 

tine 1010 emulator 

attempt to execute an op code that starts with “1010" 

line 1111 emulator 

attempt to execute an op code that starts with “1111" 

TRAP r? instruction 

TRAP n instruction executed (n-0.1.15) 

Table 2: Supervisor trap types and their causes. 


STOP 

RESET 

RTE 

MOVE {wheri moving a word to the 
status register) 

MOVE USP 

AND, EOR, or OR (when combining an 
immediate value with the status 
register) 

Table 3: Privileged instructions in the 
MC68000. 


Handling Illegal and 
Unimplemented Op Codes 

To allow room for future expan¬ 
sion of the MC68000, designers did 
not use all of the possible bit patterns 
of the 16-bit op codes. Other micro¬ 
processors try to execute undefined 
op codes, often with disastrous 
results that cause you to lose control 


of the computer or even lose valuable 
work. To assure a completely 
foolproof system in the face of 
undefined op codes, the MC68000 
refuses to execute any illegal instruc¬ 
tion and, instead, executes a specified 
trap routine for corrective action. 

To enable programmers to add 
whole blocks of new instructions to 
MC68000 processors, designers left 
two subgroups of possible op codes 
unimplemented. Any 16-bit op code 
beginning with binary 1010 or 1111 
was left without definition in the 
MC68000. Attempts to execute either 
of these categories of op codes, even 
though they could be considered il¬ 
legal instructions, are trapped 
separately. They cause either a line- 
1010-emulator or a line-1111- 
emulator trap routine to execute, 
enabling the programmer to emulate 
in software functions that are not im¬ 
plemented in the processor chip of the 


system. Currently, the 1111 op codes 
are defined mostly as floating-point 
instructions and so could be emulated 
on the MC68000. The 1010 op codes 
are still reserved for use in processors 
beyond the MC68020. 

Privileged Instructions 

Privileged instructions have a 
special characteristic—they can be ex¬ 
ecuted only while the processor is 
running at the supervisor level. At¬ 
tempts to run them at the user level 
force privilege-violation traps to oc¬ 
cur, allowing the supervisor to take 
whatever action it thinks suitable. 

The privileged instructions are 
listed in table 3 and are mostly self- 
explanatory, These instructions are 
restricted because they modify or 
control resources or services that 
must be under the control of the 
operating system. Many of these in¬ 
structions modify the upper portion 
of the status register (SR), which con¬ 
tains the S/U supervisor bit, the inter¬ 
rupt mask, and a trace-mode switch. 
Such resources are not meant to be in 
the hands of the users, but main¬ 
tained by the supervisor; this is why 
they are restricted. 

Another supervisor-privileged 
resource is the supervisor stack 
pointer (SSP). This pointer is visible 
(as address register A7) only when the 
MC68000 is running at the supervisor 
level, just as the user stack pointer 
(USP) is visible {as register A7) only 
when the MC68000 is running at the 
user mode. However, when the 
operating system is ready to pull in a 
new user-level task, it needs to be 



GilAPHIC SOFTWARE- 

A setf-teachlng guide of 61 BASIC programs that will 
show you how to write your own 20 and 30 
graphics software: create 2D and 3D shapes, 
translate, rotate, scale, stretch, clip, remove hidden 
lines, shade, perspective views, surface Intersec¬ 
tions. animation, applications to science, business, 
engineering. Named The best book available for 
micro graphics' by Creative Computing. Special 
IBM pc version also covers separating text from gar- 
phics. hardware requirements and more. 

□Book Bnpm Scftwirt ftr Mlem'-Sai .96 □ 'flMpt OnpMcr- $24 
□ApplA Disk $19.95 DlBMpc Disk S21 96 


DATA PLOTTING SOFTWARc- 

16 programs to process and display business and 
scientl^c data; Pie. bar, stock market charts, 
histograms, 3D views of surfaces, log plots, semi-log 
pbts, curve fitting, regression, statistical analysis. 
Data management programs create disk data files, 
recall, update, list, refile. Special features- text over 
graphics, auto-scaling, auto-re plot when data 
changes. All programs in BASIC, modular, menu 
driven, fully explained. Use as-is or modify and com¬ 
bine for custom applications. 

□Book 'Dfti Waning Sfitiirin Tor lliero»'-$25.SO 
□ Appt4 Disk S19.95 Dl BMpc Disk $19 96 


SOFTKtrS, 


0“^ pubiicatkins are SOFTKtTS. They contain ready-to-fijn programs written in BAStC tisted atongsids ttteory, 
OQuations and sampte problems. Ibis format ailows you to learn how suctt programs are written, modify and combine them for custom 
apptications, or use them as4s. Disks (Apple and iBMpc) contain the seme programs in Applesoft BASiC or iBMpc BASiCA,. 
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able to access the hidden USP to ini¬ 
tialize it. This is done with a special, 
privileged MOVE USP instruction. 

The STOP instruction halts pro¬ 
cessor execution of further instruc¬ 
tions, while waiting for an interrupt, 
a trace exception, or a reset to initiate 
new activity. The instruction also 
loads the status register with an im¬ 
mediate 16 -bit value, allowing the 
programmer to enable certain inter- 
rupts before stopping the 
microprocessor. Only the supervisor 
can initiate this type of operation 
because, in a user's hands, the opera¬ 
tion might throw off all sorts of 
operating-system timing integrity 
(such as time-slice clock signals) and 
generally brings the system to an ir¬ 
recoverable halt. Also, the instruc¬ 
tion must be restricted because it af¬ 
fects the entire status register. 

The RESET instruction is a unique 
and powerful operation. Its execution 
pulses the reset line on the MC 680 CK) 
without resetting the processor itself. 
You use this instruction typically 
after a catastrophic failure, from 
which the operating system is trying 
to recover on its own. It enables the 
operating system to initialize its exter¬ 
nal environment (i.e., reset the entire 
system except for the microprocessor) 
without forcing itself into a complete 
restart. Obviously, this instruction s 
power makes it inappropriate for the 
user level* 

One final privileged instruction is 
the RTE {return-from-exception) in¬ 
struction. An exception is anything 
that causes the microprocessor to per¬ 
form an operation other than the next 


normal instruction. Interrupts and 
traps, then, are exceptions* The RTE 
is similar to the return-from-intermpt 
instruction of most microprocessors* 
It basically reloads both the program 
counter and the status register with 
the values from the top of the stack. 
Because all exceptions force the pro¬ 
cessor to execution in the supervisor 
mode, the RTE instruction will be ex¬ 
ecuted only in that mode; this makes 
it a privileged instruction. 

Note, once again, that privileged 
instructions can be executed from 
only the supervisor level of opera¬ 
tion, where the operating system 
usually resides. The two different 
levels of privilege and the restricted 
use of privileged instructions allow 
you to build systems that prevent 
user-level application programs from, 
inadvertantly or otherwise, running 
rampant through operating-system 
code and data. 

Conclusion 

As you have seen in previous in¬ 
stallments of this article, the 
MC 680 Q 0 architecture is really 
designed with the programmer in 
mind. The MC 680 CK) branch and 
jump instructions give you complete 
control over program flow and 
simplify often-used looping and 
string-movement constructs. The link 
and unlink instructions make it easier 
for you to create modular programs 
that use local variables. Other in¬ 
structions carry out complex address 
calculations quickly, help mediate the 
use of shared resources, provide for 
the data integrity of the operating 


system, and allow recovery from er¬ 
rors under program control. In addi¬ 
tion, planners designed the architec¬ 
ture and instruction set with far 
greater things in mind and made the 
set easy to expand to more powerful 
and more comprehensive functions. 
And all this has been done with a pro¬ 
cessor for which performance was a 
primary criterion* 

Once you learn a few general con¬ 
cepts of programming the MC 68000 , 
coding an application comes easily. 
Pick up an MC 68000 user's manual 
and a similar guide for any other 
16 -bit microprocessor. Then spend an 
hour or two learning each. Code a 
short program or two, and compare 
just how easy the MC 68000 is to 
work with. And if you choose to 
write code for a larger program, you 
will find your task to be simple 
regardless of program size. 

The MC 68000 was designed to be a 
programmer's instrument through 
which programmers and system 
designers could use their creativity to 
engineer a system to fit the applica¬ 
tion instead of having to figure out 
some trick to get the microprocessor 
to perform the needed task. We at 
Motorola believe that using the right 
tool gets a job done faster with fewer 
mistakes, and the MC 68000 is such a 
tool.H 


About the Author 

Thomas Starnes is art electricat engineer mho 
has spent the last five years helping to plan the 
direction of the MC6SOOO family of processor 
products for Motorola. 


MAIL LIST SOFTWARE- 

a series of ready-to*u9e mail list programs arranged 
In a tutorial sequence that show how to write mail list 
software: Create randorr^ access data files, store on 
disk, recall, update, sort by zip code, sort in 
alphabetical order, list, print mail labels. Programs 
progress step-by-step from elementary file handling 
concepts and build to ready-to-use mail list software. 
Perfect for small businesses who want to customize 
their own software. Programs listed in the book in 
IBM pc BASIC A; disks available for Apple and IBM pc. 
□ Book 'Mill Uft Slltwirt lor Mlcroi'-S32.50 
C Apple Disk $ 19. as □ liMpc Di$k $ 19. SI 5 


STRUCTURAL SOFTWARt- 

11 programs combining structural analysis with 
graphics: Create a 3D mesh interactively, rotate In 3 
dimensions, store on disk. Then recall, do linear and 
non-linear 3D truss analysis, linear 3D frame analysis 
using the 'direct stiffness' method.'Also do combined 
stress analysis, calculate geometric properties of 
beam cross-sections. Truss programs graphically 
display deformed shape of structure. All programs in 
BASIC fully documented with theory, equations, sam¬ 
ple problems. * 

□Book Slm^unl Anilvilt Softwin far Mlcroi'jSAZ.SO 
□ Appte Disk S42.50 □ IBM pc Disk $42.50 



TO ORDER: Ss/irf chsck on US tonk, money ordertn US (unde, VtSA/MA$TEHCARP no WFfh #xp ctate to KBRN PUBUCATlQkiS, PC 
Box 1029 BJ, Duviiiury. MA 02332. Ad $2 per book 4lli d mail In US and Canada: $4 1 at cl or UPS in US; $4.50 lat cl Canada: 2 air Europe 
and Csnfral Amarlca: S1S elsewhere. For Ittfir dtllvary cill 
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PRINTERS 
giuiiTi-i conoiMA 

c«l] Drt tso oo Fsciqi> 

TPl 149400 

Tt«cIop F«*d 11 44 00 

LPtIfAtonic I ty<p*iHFit*r 1419 00 

C.ITOHfTEC) 


S 204 00 
1374 00 
1&T4.00 
tftaa 00 

1744 DO 
11419 DO 
11044 00 


GX 100 

PFOwrilAT aStOP 
Ppo wntflf BHOS 
Prownisf laSOP 
Prth«rrl1*r 1 llOS 
SlAn*rM«F F1(>‘4D 
pr|n|mi|itr*r FtO SS 

OKIOATA 

S2A 

414 


MlCfoPrum 1B44 OQ 

132 iFulhr Conliguradli 11140 DQ 

eo (FuKv Cpri liQ wr*d ^ 11 344 00 

C«ll I4i olh«f tonfigurilignt 

STAR 

GiFPini 10 1344 00 

Gpmiriill 144400 

Itnti HoAid 17100 

OAlfiVWHITEn 

2000 apn*T OMtiii^t 1] 049 do 

TFttiot F**d 1109 00 

E3IA91.D 

120 
B30 


1999.00 
llfBl OO 


©Tel^ideo 



TCnfVlirUAI.B 

BID 11&9 00 

9T2C law 00 

fi30C 1731 DO 

12SC 1714 00 

430 1424 00 

COMPUTERS 
1004 11 259 DO 

B03 12049 DO 

S02H 1444100 

eO«F 20 14944 OD 

H1B^4D 1S9D9 DO 

»3 11944 DO 

ieo3G 13344 00 

1003 CALL 


NEC 

OQiyiPUTERH 
9000 CALL 

90014 171900 

9031 1719 (» 

B013 1549 OO 

PRINTERS 

9023 1419 DC 

7710^^7730 12244 tJO 

1510Y353D 1154900 

MONITORS 

Jtl I3HO 11 19 00 

JB 1301. 1149 OO 

JC 1212 124400 

JCU202 1294 00 

Jf; 1303 l5Bg DO 



£ 


Call on Eagle a Bit 1 S Bit 

Computer!! A Sonnafe 


■viooEi^e 

HAYES 

SmvFi 

SifiBFl 1200 [1200 SAudl 
ChiDFiofrapn 
Hicromodaffi lOO.. . 
HIcrsniBddFn |l 
HkromDddPn Fljwllh Idnnf 
£iTi4rt Cam kl .. 

NOVATION 

J C4l 

C»l. . 

D-Cdt 

■ 03 SmiFl C*1 . 

Appid Cvt II 


1219 OO 
1149 00 
1149 00 
1309 00 
1279 00 
1249 00 
. .199.00 

41 19.00 
1144 00 
1154.00 
$109 00 
1224.00 


103/212 Sm4it Cdl.1439 00 


212 Appid Cdl II 
Appid Cdt II212 UP9i^tOd 
ANCHOR 
Hdrh I EflS 2311 
Uirh II {lldFik. 
rnmwh III IT I 941 
Marh IV [CBH PET1 
Mdfb V iDdPofndk 
Mdrb VI |lfl»'PCl 
MdJli vll(A<ulQ Ana.FAulDDMq 
TRS^BO Cokar Compuldr 
9Vpn Poditr Supplf 
Mirb VIII. 


1009. DO 
■304 DO 

179 00 

179 00 
1109 00 
t12S 00 
IBS OD 
1179 00 
1119 00 
199 DO 
14 00 
CALi 


MONITORe 

AMDEK 


3O0G 

300* 

II OG 
31 DA 
CdIcf I 
COlOF II 
ColBF IIA 
ColBI 111 


SMC 


T2AU 12‘ Orddn 
14D113 CalOFESidAdti 
9191 U TJ' CompoiHd 
TAXAN 
AGD 1 [Hi Hdtl 
AGO III 

12 N Orddd 

13 A Artibdr 

ZENITH 

2VM 121 
2T I Tdiimindl 

u.e. 1 . 

PH 4 GFddn 
PF3 12 OFdtn 
Fb 3 12 Ambdr 
Pi 4 4 Ambdi- 
14O0C 14 Color 


1154 OO 
1159 DO 
1174 00 
ti«4 00 

■ 309 DO 
1544 00 

■ 799 OO 

■ 149 OD 

179 99 
ISBB Of 
1324 00 

1299 DO 
1449 DO 
1114 00 

■ 125 OO 

195 DO 
I3B4 00 

194 OO 

■ 119 OO 
• 159 OO 
1134 00 
1299 DO 


PANASONIC 

JR3DOU 33K Pwv Cwnpuldr 1309 DO 
MONITORS 

TH 1 3012^ HI RddGrddFi 11 S4 00 
CT 1 00 10f DdAF MOM CSiOr 1399 00 
DT-OIOdO ID" ROa 1349 00 

DT^I 300 1 3'RGa/Cdm|HA *429 DO 



■ 

NEC 


aetlD RRlNTER. .. 949 

PERCOM/TANODM 

DRIVES 


5V.” 160H Oiah Drl«a . .. 

1248 00 

B'/* - 33DK DHAll Drtv* 

.•399 DO 

AMDEK 


3 ^ DA Anibaf MenMaf 

.■169.00 

310OGi*«nHanllar 

1178 00 

AmdliL (3V. ■ PrU*| 

1878 00 

■Y Plotlar 

>64 9 00 

Coiar II 

.1599.0a 

ABT 


Co Fftbe Card B4H 

1439.00 

rausiE 


PC Aavboard 

1218.00 

SOFTWARE 


MicFitPmWaRlSMr/MlMlM*F|ia 1349.00 

t.U 3 f >ivwrll«f It 

1348 00 

I.U.3. Ebtyt^gllbr 

.1128 00 

P*ai:ri Ni:Ji»94iOL/AP/AH) 

1419.00 

FRDFEaaiDNAL 

SOFTWARE 


igu PC Word Procaiaino 

1319 DO 

CDNTINENTAL 

SOFTWARE 


lalClBBa Hail/fDrFTi Lattar 

169 00 

T6a Hpmfi Acoounlbnl Plk» 

1109 00 

SYNAPSE 


FN4 H^nggvr 

1114 00 

IMMB 


PFi¥*£ada Phana 

1339 DO 

READY FORMB 

1 or2 Addftaa LaMalTnct.FaadS .19.95 

15 e*por1 Papar (Traci FmcII 

134 95 

r-F''0FiliWl7rNp*ilTiiKtFa«1| 118 85 

6'.'} ainh Envttraet F«ad] 

114 B5 

SANYO 


HB1000 ComKFUlbF 11544 00 

INCLUDES F6EE SOFTWARE^ 

MicioPra. WatdStar CaJcatar 

M*ti U*ro* 1 Aiapan Star. 

MB teOAd^an Drin 

1534 00 

5500 Linar ObiaMty Pnnlar 

16 99 DO 

TIIV18X 


SlfSlCLAin 

5 000 


S3a.95 

r 

tBH HamaFY Modal* 

144 95 

Vu'Cate 

1T7 95 

Chacb Baab Hanipii 

■ 13 95 

Th* OrgAnFfAr 

114 45 

Tha audyaiBr 

113 93 

Sloab Dpi Fan 

114 95 

Laanl HonDagaAntomiaf 

■ 12 95 

Mirtdw«Pi Prinlar 

not 00 

DRBYTE BOFTWARE 

Gfapbici 

112 44 

HoFa* aMd9*'«F 

112 84 

HaFTia InnnlerY 

112 99 

Incam* Tai 

11 4 99 

Ma^a Hmd 

111 44 

Salaa 

112 88 

Tn* Own 

■ 12 BB 

Ward! 

112 84 


commodore 


1520 Color PyiFildr/Plotldf. 
1121 BO Cblumn Prinfdr . 
1130 OdldddlTd. 


.llABDO 
■334.00 
. 499.00 


1141 Singbd Dldh Drivp.4339 00 

IfOQVlC H[>ddni . 495.00 

IBID VIC TdfFin 4D.144.00 

laiO AO/AA Moddm.H 19.00 

1701 14' Color Hanilar 4298.00 

1311 307incht Iddchp . .. . .11.94 

1312P»ddldd .41 MB 

1110 VIC BK. 142 00 

1111 VIC 1BH . 198 00 

1011 RS233 iFiidTfdCd 143 00 

1211 Sup«r Eirpdnildr 113 OD 

1909 9u pdf Alidn .123 .00 

1910 RdOdi Rdl HdCd . _123.00 

191T WaaDoaCdall*.124 OD 

1932 Coamic CFUFiEbdr. .131.00 

1923 Gdrt 129.00 

1934 Onid9« Racd .130.00 

110 VIC 20 Rdfdrdrwd GukSd . . it 3 00 
CaS 94 Rtldrdncd Ovbdd.. 119 Do 

EASY 8UB1NEBS 
SERIES B4 

Eadv Fit*.174.00 

Eddv Flndrvcd 139 00 

EddvSdli . ,.139 00 

EddyBcripl ,179 00 

‘4MO lAKhwWMam* UdctWFM... 123.00 
program MER 
SERIES BA 


AiadditFltr 
Logg■ . 

Pilqt. . 

Pdl Emulalar . 

ScrddFi Editor 
ViddD^Hunc Support 


134 00 
■79 00 
. 178 OD 
121 00 
121.00 
139 00 


ART AND MUSIC 


Mua^tt MaebiBd. . 

HuaiC Ccmpeiar 
Weld iMumic t 


121.00 
131 00 
179. OD 


COMMERCIAL DATA 
Molar Wau ed/20 133 00 

C*Fitlpedd/20 .C23 00 

FroQgad/20. . .123 00 

Frag9*a/B4 .123.00 

CREATIVE SOFTWARE 


Adiro eUti 
QiacA hold 
TraAbnidn. 

HoFRd Flnanad 
Homd IdvwnlonF 

UMI 

Am oh 

Mdidcr Rgq 
Alidd Bill I 
VM«rm A 
Thd Altdn . 


132 00 
132 DO 
132 00 
127 DO 
■ 13 00 


CBM 64 
S399 

VIC ao 


4094.. „.. ..1198 00 

t2B40 . ,....1948.00 

12HBO...1749 OD 

B032 . 11039.00 

4033. ,...1734.00 

DOBB llp9r*dd Hit. .1384.00 

8000...11499.00 

2031 . BAdlOO 

4040- IBAO-OO 

6050 .11279.00 

6250 . 1IB39.00 

OOBOtlMda HU^ -,,11999.00 

904017 .5 M*fl HOI.12194.00 

4032. ..■369 00 

6033. .. ■3B9.D0 

6400 LdHdf Qudllty PnnttF . CALL 

Sp*l I Uuldr......449.00 

IRdmaddaCP/M^ 1 MR ..1544.00 

SiHeoaOffIcd.. 1744.00 

Cdic flddull. . ,...1!59.00 

Thd Mdi^dSdf---B209.00 

ThdSafl Pom . 1129.00 

Jifium. CALL 

A DA 1 BOD C DM id Pdrl Ini. . 199.00 
ADA 1450 CBM loSdrIdI Ini 199 OD 
PROFESBIDNAL 
SOFTWARE 

Powdr. 17B.00 

KilOPFp .1219.00 

Vlord Pro 2 PluB.. 1159 00 

Ward Pra3 PluB. 1199 00 

Ward Pro 4 Plug.■ 2 DD.OO 

ward Pro 5 Pl«e.1299.00 

AdmlmatBlor .. 1378.00 

WordPraM.. 17995 

CAROCO 
VIC SQ/CSM BA 

Ll9hl P4n ..132 .00 

CdBBdttd Irildftacd ... , 129-00 

Pdralldl Prinidf Intdrldc*. .. 164.00 
StalEipdna.lnMildedt2DQnt7l .133.00 
eSiQt Ex{idaB.lrtldrf>cd|20ari1vl...174.00 


■30 DO 
■40 DD 
■30 00 
f 16.00 
111 00 


ShamuB [ROH|l . . . 124.00 

prar*ctor{RDill|.132.00 

Het»1 Panic {ROM |. 12 9.00 

PlfdlddinOMS . . 134 00 

MES WrltirlHOHI . . 139 00 

Call on our Large Selection of 
VIC 20 & CBM 64 Software, such as: 

£PVX, MicroBpBC end KansaB City 
Software. 


SHARR 



PC -1 GOO 

POCKET COMPUTER 

Si6B. 

PC 1 EGO. ,,, SBB.OO 


c E1 BO Piintdf. piotta r a rtd 
CdUdllt ImarldCd Unit.... 
CE152 CdiadDd ndcorddr. 
C£155SK6dm Ei^na. Hod. 
C£123 Pflnldr/Hlara Cpaa 
SidtIallcB Pdch .. 


1172.00 
192.00 
. 194.00 
1129.00 
149 00 


inn* 


computer 


order 


800 - 648-331 1 
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IN PA, CALL (TT-I 7 ) 3 E 7 -e &76 

OSPT. BOi, AT-? E. THIRD ST,, WILLIAMSPORT, PA ^ITTOI 
No risk, no deposit on C.O.D. D^dara. Pra-pald orders racaiva frae shipping within the UPS Continental United States with no waiting period for certified 
check! or money orders. Add 3% (minimum S3.00} shipping and handling on aN G.O.D. and credit card orders. Larger ihipmenta may require additiona 
charges. NV and PA residents add sales tax. All items subject to availability and price change, note: We stock manufactureKsand third partysoftwarefo| 
moat alt computers on the market. Call today for our new catalog. 


































































































































































































PERGOM 


ATARr 


Reflects $100.00 ATARI ReE^atel 


Call for orica and information 
on th* NEW FRANKLIN 
Computarsf 

Dink Drives, Software and 
Sratam Speclata 
ALSO AVAILABLE! 


CALL 

CALL 

CALL 


eiQOIakDriiPt. .143^.00 

rnham* K*^tKunl/ai4ri 400... UO.OO 
1010 pTDQrini n*corel4r #74 00 

1030 40 Column PH«iVP<vl .. tSee.OO 

1035 BO Column nriolar_S4«B.OO 

1O3T1.4N«r0u4lll¥PFilnl»F... BaOS.DO 
I0500autil4 0«n*lty Dfl¥u... t3 70 00 
eOO Acouatlc HoOuin1158.00 
BSD Int4rt»e4 Hodula.IIIHI.OO 

CJUO PaJr jD^rtlicka.8 1 a.oO 

ClUift Hofna Hanagar KH .. tfiO 00 
CX41 a eoukhaaiwf Kh ....It 85 00 
CX4Ba Educator KK.It38.00 

cxaea ptogrammaF Kit_*s4.oa 

CX4BeCemmunlca1ar Kn... 8328.00 

CXrtOI Enlanalnar KH.888 OO 

I Fwitalion TO etogFOnun hig I... «1 e.OQ 
I mitaEiQn Ic Pragnnini4f»o H... 820. DO 
IntHBlbonlaP^oiiraifinilngIII ..130,00 

4003 Baalc LOAQuafla.843.00 

4003 4a«amblar iditfir-847.00 

HI 21 Micro Katantlilar .848.00 

H1 34 Micro Sort.....848 00 

405 PNIOl lEdu >. . 81 OS 00 

401 a pnol IHomal.872.00 

8030 Alan wntar.....,.,.878.oa 

404 Ward Procaaaor .811800 

5058 Vlaicdc St 38 00 

ATJkntl 

Pacman..■33.00 


IjtdarPtrtteldChnDCol. EM...8l13B.aD 
LanarPaffact40Col. ROM .8178.00 
Lanar Parlact 80 Col. ROM . 817800 
Q*im P«nact40/K) Coi. Oiak... 888.00 

Mall Marga .. ....831.85 

CALL FOA 4PPLE/LJK PflODtICTS 

■IT a 

aocal Card fur Auriaoo . 8378.00 
I1MTEC 

Raai Tirti* CiCFCh.133.00 

We also stock software by: 
Adventure International, 
^duware, Creative Soft¬ 
ware, Dorsett Educational, 
IDSI, Romox and Aitwoni. 
Call for details and prices 


Ptayar Ptino. 

Kay board Organ 
Mu m bar Blaal ., . 
Frogmaalar 
74T Land Simulalat 
ewmp«r PM^. 


IN IMV. CALU[70E]SaB-BfiBi4 ^ ^ 

DEPT. SQl, P,0, BOX SSSSp BTATEI^INEp NV. inquiry card. 

INTERNATIONAL ORDERSi AH shipments outside the Continental United States must be pre-paid by certified cheek only.Include 3% (minimum 
$3.00) shipping and handling. EO ucational bi acou nts: Additional discounts are available from both Computer Mali Order locations to qualified 
Educational Institutions. ARO & FPOi Add minimum $5.00 shipping and handling. 


computer mail order 
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The Bazeries Cylinder 

A Cryptographic Challenge 


Rinaldo F. Frisco 
RD §7 Edgebrook 
Oswego, NY 13126 


In 1618, a French mathematician named Antoine Rossignol deciphered a secret message for the 
forces of the King of France. It enabled the King's forces to capture the city of Realmont without 
resorting to battle. This feat was the beginning of RossignoVs long and outstanding career as 
court cryptanalyst to Louis Xlll and later to Louis XIV. During his tenure, Rossignol created a 
complicated cipher system for the exclusive use of the King. When Louis XIV died in 1715, he left 
behind messages written in the Great Cipher—but not the process to decipher them. For more 
than a century, the Great Cipher stood against all assaults at its secrets. It was finally broken by 
Commandant Bazeries of the Black Chamber, the French Army's cryptographic department. 
Bazeries went on to create the cylindrical cipher system that became the de facto standard used 
throughout the world. 


The principles used in many of tO“ 
day's sophisticated cryptographic 
systems are based on the Bazeries 
cylinder. This article describes the 
cylinder, analyzes the security of the 
ciphertext produced, and illustrates 
its use with a computer simulation. 

It is hoped that readers who must 
exchange private information over 
public facilities will find such a sys¬ 
tem useful. Needless to say, the 
Bazeries cylinder has survived the 
testing of several decades; during that 
time, it has been used worldwide by 
many security agencies. 

The Rubber Stamp Model 

The easiest way to think of a 
Bazeries cylinder is to recall the 
familiar date stamp, where month, 
day, and year bands are separately 
rotated to set the correct date. The 
Bazeries cylinder uses the same prin^ 
ciple. It consists of 20 sections, or 
disks, each of which can be separately 
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rotated. Each disk contains a per¬ 
mutation of letters on its rim. By 
rotating the disks, you can align any 
sequence of 20 letters, just as you set 
the date stamp to any date. 

Figure 1 depicts how the Bazeries 
cylinder would look if it were slit 
lengthwise and laid flat. Note the 
alignment of the plaintext sequence 
SPEAKTOTHELADYINBLUE in the 
bottom row. Twenty-five other se¬ 
quences are above it. Any one of 
them, say the top row, can be used as 
the corresponding ciphertext. To 
decipher text, simply align the 
scrambled disks of a cylinder to the 
ciphertext; the plaintext will set in 
one of its rows. If the text contains 
more than 20 characters, simply pro¬ 
cess it in blocks of 20. 

For further security, the order in 
which the 20 disks are to be loaded in 
the cylinder can be specified by a key. 
For example, you can load the disks 
in the order 


4-17-1-19-11-2-6-9-12-15-8-20-10-16- 
14-5-18-13-7-3 

The key for this sequence is the 
phrase 

BEWARETHEIDESOFMARCH 

The numbers correspond to the posi¬ 
tion of the phrase's letters in 
alphabetical order. 

Analysis of Security 

Each disk of the cylinder is the 
equivalent of a 26-cycle substitution 
cipher on 26 characters. More than 
1,53 X 10^^ (i.e., 155 followed by 23 
zeros) possible settings exist. That 
works out to about 7.75 X 10^^ set¬ 
tings for every man, woman, and 
child in the country 1 A 20-disk 
cylinder can thus be configured in ap¬ 
proximately 6.5 X 10^”^ ways, an im¬ 
mensely large number. For example, 
the combined memory capacities. 







The bimac Phis floppy 
is totally reliable,guaranteed for life, 
and you can ^t one fiee. 


A ll YOU HAVE TO DO is asK and we’ll send you 
Lthree In mac Plus premium diskettes. 

One—up to a $9.90 value—is free. 

The other two are for you to use for 45 days 
at no obligation. Test them out. Compare them 
to the diskettes you’re now using. 

We're convinced that once you try In mac 
Plus, you'll buy Inmac Plus. And nothing else. 

But if you Ye not completely satisfied, sim¬ 
ply return the two diskettes and keep the third 
one with our compliments. 

Inmac Plus quality 
for error-free performance. 

Do your floppy disks work the first time, every 
time you put them in your drive? 

Ours will* and we’re not just saying that. We 
back every Inmac Plus diskette with the stron¬ 
gest guarantee in the Industry—a lifetime 
guarantee. 

For as long as you own an Inmac Plus disk¬ 
ette it will read and write flawlessly. It will pro¬ 
tect your data. It will perform to perfection—or 
we ll replace it free.* 



With Inmac Plus diskettes, you're guaranteed 
700% readiwrite accuracy and lifetime data 
protection. 


The problem with ordinary floppy disks is 
that they gradually wear down under the every¬ 
day stress of drive heads and pressure pads. 
This can result in everything from annoying read/ 
write errors to complete data loss. 

Inmac Plus diskettes don’t have this prob¬ 
lem, They’re made with a durable oxide coating 
that "gives" not flakes as hard-coated disks do. 
So you don't wind up gambling with your data 
or wasting hours of valuable programming 
time. 

Inmac Plus diskettes excel on all types of 

‘Urkder^andably, cannot guarantaa damage resuNirtg 
from rtegleci or abuse. Nor do we assume responsibility 
tor any consequential damages. 



Inmac Pius diskettes surpassevery applicabie 
performance standard in the industry Trust 
them with your most critical programs and dafa. 


drives, even finicky ones. One reason for this is 
aspecial reinforced hubring that protects against 
a major cause of data loss—warps, dents, and 
tears resulting from the drive's clamping hub. 

In all, Inmac Plus diskettes go through 32 
separate quality tests. And each is given an in¬ 
dividual registration number to help us maintain 
the highest quality standards possible. 

Due to this stringent quality assurance 
prog ram t they surpass every applicable perfor¬ 
mance standard in the industry. You can trust 
them with your most critical programs and data. 

Nothing compares- 
at any price. 

Add it all up. 

Inmac Plus diskettes give you total reliabil¬ 
ity. 100% read/write accuracy. Ufetime protec¬ 
tion for your data. 

That’s why they're your best buy—at any 
price. 

This exclusive Ifial Offer 
ends August 31,1983. 

Here’s how it works. 

Simply mail the attached card or phone our 
toll-free number by August 3t. and we'll send 
you three Inmac Plus diskettes—one of which 
is yours to keep, no matter what. 

The other two are 
yours to use for 45 days 
at no obligation. Return 
them it not completely 
satisfied. 

But we re ex¬ 
pecting just the 
opposite. We think 
you'll be so utterly im¬ 
pressed, you'll want to 
keep the two diskettes. 

That’s why we’re en¬ 
closing an invoice with 



your order, so that by the end of the trial period, 
you can mail it back to us, along with your check 
or money order. Or if you prefer, use your credit 
card—whichever ts most convenient for you. 

Remember, send no money now. We want 
you to try Inmac Plus before you buy Inmac Plus, 
and we'll ship your diskettes within 24 hours so 
that you can get started as soon as possible. 

Offer limited to one free diskette per cus¬ 
tomer. Offer void in Alaska and Hawaii. 

Get three diskettes 
for the price of two. 

To be sure of getting the Inmac Plus disk¬ 
ette that's right for your system, specify rts make 
and model. Below are some of the most popular 
systems and the corresponding Inmac Plus 
diskette. If yours is not listed, call us for assis¬ 
tance and pricing information. 


System 

Inmac Flos 
description 

Price for 3 
diskettes 

Apple 11II Plus, 111: IBM PC 

5VSS0D 

$t1,80 

(single side); Osborne PC; 

Son 

[sove 

Radio Shoti IRS8Q-1 or 3 

Sector 

$5.90] 

AB Dick Magna Wtter; 

6y/^DSD0 

$MD 

CromefricoZ2H: 

Soft 

[scwe 

iff'a5feri©s9826A.98% 
IBM PC [Dual Side) 

Sector 

$840] 

DEC RXOI: IBM System 3^ 

rSSDD 

$16^0 

37373740,3730,3741,3600, 

Soft 

[scwe 

3601.3790.3791 

Sector 

$7.90) 


■■ lEMlforrnot- 
2306830 ■ 


CDC 9406; HP3000 Series 


$19.80 

33:IBMSertesl,dtekat1eZ 

. Soft 

(save 

TO System 34. diskette 1 

Sector 

$9,90) 


Double density diskettes can be used in single density 
appNoations. 


Send attached postage-free 
card or phone toll-free. 

1 ( 800 ) 547-5444 

[1 (800) 547^5447 in California.] 

When you call, ask for a free Inmac cata¬ 
log. Inmac Plus diskettes are available only 
through the Inmac catalog or through specif 
offers such as this. 

inmao 

World’s leading source of computer 
mipplies and accessories. 
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S-100 Boards from S. C. Digital 



FLOPPY DISK CONTROLLER 


features: Model FDC1 

• or Double dsnsitY, sides, in an^ combinaiion of up 
to lour 8'" or bjb" drives. • Digilat phase ]ached laop. 

• DMA data transfer with cross G4K boundaries, 24B 
address, DMA arbitation * Maeitor/boot EPROM accomo- 
datinf two different processors. • CPM Bias programs. 

• Serial port to 19.2K baud. 

Z80B CPU BOARD 
features: Model Z80 CPU 

• 2, 4 ar 6 mhz clock. • 22 bit Address by Memory 
Mapping in 1BK blocks. • 2 nr AKbyte EPROM {not 
supplied) with Ptiantam generation, • Jump an Reset m 
Provision to run two different CPU's on the same bus, such 
as forth coming 8086. 



tit'N 266K DYNAMIC RAM 

features: Model 256KZ 

m 8/1 BE Cara, 24B Address. • Parity bit per Byte • 
Transparent rafmsh m Unlimited DMA • IBQnsec Access 
time o WiPI m BOBB. 8D88, 68000 to 8mhz. Z80. Z8000 
to Gmhz without wait states. 



e4K STATIC RAM 

features: Model G4KS 

• S/iea Data 24B Address • Disable in 2K increments e 
1 BDnsec Access Time (with 64KB) from address on, runs 
8DBB, 68000 to lOmhz, Z00,28000 la Bmhz without wait 
states • Battery bade up capable. 

Board Sots: Far Limited Time Only! 

• ZBOB CPU, DMA floppy Conlrollw, CP/M 2.2. 64Kfl 
Static Bam SI,000 

• ZSOB CPU, DMA Roppy Caniraller, CP/M 2.2, 250KB 
Ram SI,250 

• for CP/M Plus instead of 2,2 add S50 
Please call far latest prices. 

Ad boards confaim to IEEE696/S100 speciheations, fully 
sodeeted, screened legends, mssks. Sold contacts. Guaranteed 
One Full Year. 


Mbw Prices Effective May 1, 1983 


M«del 

Pnui 

Hnth 

FOCI 


MdnMiEP flOM 

m cm 

5325 

Men»ry MEpfunj}, Qittfu 



Z5«Ke. PifftY 

256KZ-129 


iZSKB, Pantv 


£431 

WKB. CMOS 


SZ95 

3ZKB CMOS 

aspc 


3 sH-iji 1 pir^Hil. EijiFtii 

CP/M 11 

555 

Pviclusid Miih FDCI 

CP/M Phit 

SIIK 

PbrcluBid wuh FDCI 

ZQQ MpfiiiH 

S5S 

11 iti fPHOM. uwet zaii. km 35PC 


All Boards come assembled and tested 


Oeirvery is within 3 to B working days. MC, Visa or COO 
orders accepted jAdif SB for COO anders) llltnots lesidenls 
add sales tax. 

*CP/M is a registered trademark of Digital Research, Inc, 

a.E.M. Et DEALER PRICE AVAILABLE 

S. C. DIGITAL 
1240 N. Highland Ava., Suita #4 
P. 0. Box 906, Aurora, Illinois 60587 
Phone: (312) 897-7749 
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Figure I: The Bazeries cylinder if it were slit Jen^tiiwise and laid flat. 


whether disks, tapes, or RAMs, of all 
the computers in the world would not 
come close to it; neither would the 
number of electrons in the universe. 

Furthermore, if one 20-character 
message were enciphered, using each 
of the possible cylindrical configura¬ 
tions, every 3 seconds, it would take 
2.3 X 10’ centuries to do them all. 
Clearly, such a cryptographic system 
provides a great deal of security in 
sheer numbers alone. 

However, the real world of crypt¬ 
analysis contains circumstances 
under which the best of cipher sys¬ 
tems might be broken. To do this, an 
expert cryptanalyst would accumu¬ 
late as much information about the 
cipher-system correspondence as pos¬ 
sible, including prior plaintext 
messages. Analysis is also made using 
various frequency tables. Knowledge 
about the cipher system is another 
useful insight. The larger the body of 
ciphertext, the better the chances it 
can be deciphered. Two other impor¬ 
tant factors are doggedness and luck. 


No matter how good the crypt¬ 
analyst, no matter how much com¬ 
puter power is used, no matter how 
much time is spent—in some situa¬ 
tions the messages cannot be 
deciphered. Such systems are said to 
be unconditionally secure. 

Even if a system is not uncondi¬ 
tionally secure, it might still be effec~ 
finely secure. Although such systems 
might possibly be broken, they usual¬ 
ly entail such great expenditures of 
resources as to make them not worth 
the effort. Or even if worth the effort, 
it might require so much time to 
decipher them that their informa¬ 
tional content is no longer of any 
value. In the seventeenth century, 
Rossignol put it more succinctly with 
his Law of Secret Writing; "A secret 
message must be safe enough so that 
by the time an enemy gets to solve it, 
it is too late to be of aid to him." 

A Bazeries system is unconditional¬ 
ly secure in most instances over the 
short run. Even over the longer run, it 
can be made effectively secure if com- 
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Keep your bottom line 
on the up and up 
andupi 


The future never comes with any 
guarantees. 

But there is a way to improve 
tomorrows business perf ormance 
today 



It^s a microcomputer program 
called the Bottom Line Strategist™ 

The future is now. 

With the Strategist and your 
microcomputer you can explore 
alternative business decisions and 
get answers to the questions 
common to any business focused 
on growth: 

How much 
money are we 
risking? Will 
the business be 
profitable? 

When? Is that 
soon enough? 

Can we 
improve this 
by changing 
the price? 

What's the 
impact of our assump¬ 
tions on net worthy cash flow, 
market penetration and growth? 

The Strategist uses seven 
sophisticated econometric models 
originally developed for compa¬ 
nies on the Fortune 500 list. 

But it's pre-programmed, so 
all you do is enter your current 
business assumptions, then sit 
back and watch the dynamics of 
your future unfold graphically. 


The Strategist plots (and tabu¬ 
lates] your marketing and sales 
projections; anticipated cash flows; 
break-even point; Net Present 
Value; and more—a total of 11 
production, financial and market¬ 
ing forecasts. 

If any area looks interesting, 
the unique "zoom" takes you in 

for a closer look 
at the picture. 
And if you don't 
like what you 
see, do it aH 
over again. 
Instantly. 
Without any 
programming. 

And do it as 
often as you need 
to get the results 
that you want. 

Tomorrow's answers today. 

The Strategist is a unique 
short-cut to experience, without 
the hard knocks. 

You can refine your pricing 
policies. Optimize your cash flows. 
And maximize your profits while 
minimizing your risks. 

In today's business climate, 
how much is that worth? The 
Bottom Line Strategist is $400. 


Chir no risk offer. 

You can check out the 
Bottom Line Strategist with no 
financial risk. 

Drop by a dealer showroom 
and run through a hands-on 
demonstration. Then take home a 
package and use it for 30 days. 

It runs on 8-bit and 16-bit micro¬ 
computers (IBM PC, Apple II, 
CP/M, etc.) If you don't like it, 
return it and you'll get your 
money back. 

Ibr the name of your nearest 
dealer, contact Ashton-Tate at 
10150 VNfest Jefferson Boulevard, 
Culver City, CA 90230. 

Better yet, call (213) 204-5370 
today. Because if time is money, 
the Bottom Line The 

Bottom Line 
the bank. Strategist 


ASHTON -WEB 
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CP/M is a trademark of Digital Researdh. ©Ashton-Tale 19S3. 
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MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 
QUICKLY, EASILY, WITH JUST A PUSH OF A BUTTON. 

New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith™, Nibbles Away™ and other 
"Nibble copiers" require complicated parameter settings, much patience and 
great effort to use. More often than not, the results are disappointing. WILD¬ 
CARD is different- Rather than copying disks track by track, WILDCARD 
ignores the disk and any copy protection encrypted on it. Instead, WILDCARD 



SoftvYane is nol copy protected. 
System requirements; Apple II 
Plus with 64K and DOS 3.3 or 
Apple He. Franklin Ace also 
supported. 

‘Wildcard does not operate with 
CP/M* Of other microprocessor 
based software. 


takes a snapshot of 
Now yoi 


FEATURES 

□ Hardware copying device... 
push button operation. 

□ Copies 46K memory resident 
software^ most 64K software, 

□ No programming experience or 
parameters necessary. 

□ Backs up DOS 3.2 and DOS 3.3 
disks. 

□ Creates DOS 3.3 unprotected 
and autobooting disks. 

□ WILDCARD lives in any slot. 
Undetectable by software. 

n Produces aotobooting disk in 
2 minutes. 

n Copies are DOS 33 compatible. 

n Copies become accessible for 
alterations. 

n Simple, easy-to-use software 
included._ 

Wl LDCARD Utility Disk t also in¬ 
cluded, featuring: 

□ Automatic program compres¬ 
sion and BRUN file maker. 

□ Multiple programs can be 
placed on the same disk. 

□ Recreates basic files to load and 
save. 

□ Files can be placed on a hard 
disk...and more. 


memory in your Apple® II. 
can make back-up copies 
of protected software with 
the push of a button. 


WILDCARD _ $139.95 

Order direct from East Side Soft* 
ware Co^ 344 E. 63 Suite 14-A, 
New York City 10021,212-355-2060- 
Please include $3.00 for shipping 
and handling. Orders outside 
continental U.S, please add $10.00 
for shipping and handling. Mall 
and phone orders may be charged 
to MasterCard and VISA. 

N.Y. Slate residents add sales tax. 
Dealer inquiries welcome- 

IMPORTANT NOTICEr The WILDCARD h offered 
for the purpose of enabling you to make archival 
copies only. Under the Copyright Law you, as the 
owner of a copy of a computer program, are 
entitled to make a new copy for arpiival pur¬ 
poses only and the WILDCARD will enable you 
to do so. The WILDCARD is offered for no other 
purpose and you are not permitted to utilize it 
tor any other use, other than that specified. 

Apple and the Apple logo are registered 
trademarks of Apple Computer, Inc.—CP/M— 
trademark of Digital Research, Inc. Locksmith— 
trademark of Omega Microwave, Inc. Nibbles 
Away—trademark of Computer: applications. 
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Challenge to the Reader 


Challenge #1 

To iUustrate the security of the ciphertext produced by the 
Bazeries cylinder, the reader is invited to try to decipher the 
text below. To make it feasible, the text is enciphered using 
the program in listing I without any changes in the DATA 
statements. The use of the correct key when running this pro¬ 
gram will decipher the text. 

A check for $10 for a bottle of French wine will be sent to 
the person who sends the correct plaintext with the earliest 
postmark. Address correspondence to R. F. Prisca, RD §7 
Edge brook. Oswego, NY 13126. 

OSUZKMrKLZYFYVTMDHKTQWWlBDMZfA 
NZNTWDBVBHWGPDDHBPZCRJMDSWNZTH 
FPBOVM VER UA TTHCIYLNTYXSDOYZKXU 
YPSWBUHZXJKR YVYHANNGQZVIMCRHI] 
VBZOIHBVCEFPMCCOPISGXMBLCZMCTO 
XTWDGYECVUUWYIQQFYHWMDZPKA UUR T 
KSNZOCSSDZJBPMNDBPPWSCFFBLADXK 
DPHOADEEBA GKNBGLELNDJBAZMOJUDO 


Challenge #2 

A much more secure ciphertext is offered below. It is also 
enciphered by the program in listing I, However, in this case, 
a completely new set of DATA statements are used, making 
the text effectively secure. No reward is specified for the cor¬ 
responding plaintext in this case because it is anticipated that 
there will not be any need for one, 

0}I]P}MPUDAHD}XTUXN}UEDLCYQ$IL 
NUOESXFHUXJGODFBOTAOJZDLFHNNYC 
KSJIXIKRUJECXGZBIQXMYFJIXUJMMQ 
GZL YJOIMRMIMFSLTNAEHGBYUCODERP 
QPEOIFYGZSABINADRSERUXURAQJA WQ 
MRBEWKKSYKCTELIXF5HMUZRFVOSAKU 
lOBNBEGVTAGYHZKAUQXGGXZAXQHKJG 
RFHSCKCR WLJFXLZEFIGLQNDDDTSBIP 


mon techniques of security are used. 
These techniques include frequent 
changes of the key and the set of 
disks. 

For historical reasons, 26/20 
Bazeries systems, consisting of 
26-characler disks and 20-disk 
cylinders, have been used as ex¬ 
amples. With the computer power of 
today, however, 64/64 Bazeries sys¬ 
tems are feasible. Such systems are 
much more secure than those pre¬ 
viously discussed. In fact, a one-shot 
64/64 Bazeries system could be used 
to send a 4032-character message 
with unconditional security as op¬ 
posed to 500 characters for a 26/20 
system. In addition, 64-character 
disks would be capable of including 


numerals, punctuation marks, 
spaces, and control characters. 

Program Description 

Listing 1 is a faithful simulation of 
the historic 26/20 Bazeries cylinder. 
(A run of this program is shown in 
listing 2.) Care has been taken to 
document it with the foregoing ter¬ 
minology. 

It is written in the most commonly 
used dialect of BASIC. The only func¬ 
tion that might not be allowed in 
some of the other common BASICs 
appears in line 1460. The instring 
function lNSTR(n,A$,B$) returns the 
first position of the string B$ in the 
string A$ beyond the {n —l)st char¬ 
acter of A$. This function can be re¬ 


placed by a loop in those BASICs that 
do not have it. 

The program also uses specific 
rows of the cylinder when transform¬ 
ing text. The first row used is speci¬ 
fied by the first character in the key 
{lines 1140 and 1390). Subsequent 
rows are used in cyclical numerical 
order where the direction depends on 
whether the text is to be enciphered or 
deciphered (line 1510). 

The simple bubble sort (lines 1210- 
1320), which is used to load the 
cylinder as specified by the key, is not 
very fast but does load the cylinder as 
described above. The Shell-Metzner 
sort, although faster, is not consistent 
when the key contains several in¬ 
stances of the same character. 



Worldwide Computer Solutions 
We sell SemiDisk 
for S-100 IBM PC, 

TRS-80 Mod. 2, Kaypro II, 
Osborne, Xerox 820 & Heath H-89 



Computing has entered a new era: The SemiDisk era! No longer are 
puter can operate many times faster with a SemiDisk. And with our 
on! No kidding! Special pricing: From $995 to $1595 for 512K Byte 
Specifications: 

TYPE: Semiconductor Disk Emulator—for Zeo, BOBO {optional 8586) 
CAPACITY: 512K or 1Mb 

POWER REQUIREMENTS: 0.6A (512K) 0.9A (1Mb) 

BATTERY BACKUP: 10-12V Unreg. (optional) 

RAM available (500 piece min.) Call 

Dealers Wanted 


you tied down by the speed of floppies or winchesters. Your corn- 
self installing software It couldn't be easier Just plug in and hold 
and $2195 for 1 meg Byte. 

For information contact: 

Computer Solutions Worldwide 

Robert Plnkham 

P.O. Box 931 

Hillsboro, OR 97123 

(503) 640^5665 


Circle 89 on Inquiry card. 
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SYSTEMS CENTER 

SYSTEM 8/16A S4395. 

SYSTEM 8/1 SB S5245. 

SYSTEM S/16C $6745. 

* FULLY ASSEMBLED AND TESTED * 

Lease- P u rcha se / Ma in t an a n c e A vai 1. 

MORROW OESIGNS 

MICRODECISION 2 CALL 

with/Microsoft Basic, Ba^ic, 

Wordstar 3,D. Logical, Correct-it 
spolfar, Persanal Pearl Data base 
manager. CP/M PILOT 

Crwne/TTCo c-ig $1525 


Extensions 

As noted earlier, a 26-character 
disk is equivalent to a 26-cycle sub¬ 
stitution cipher on 26 characters. 
Such ciphers contain only 1/26 of the 
substitution ciphers on 26 characters. 
For example, such ciphers do not in¬ 
clude any that substitute B for A, C 
for B, and A for C, With virtually no 
additional overhead, general sub¬ 
stitution ciphers can be used in place 
of the disk substitution ciphers. 

If the disk ciphers are retained, the 
method of choosing the rows for the 
transformation of text could be speci¬ 
fied by some permutation contained 


in a DATA statement or key. Pat- 
tems should be avoided for added 
security. 

Finally, routines for mass-storage 
devices can be added to buffer exten¬ 
sive amounts of text for future pro¬ 
cessing, ■ 

About the Author 

Frisco m associate professor of 
muthematics at the State University of New 
York^ College at Oswego. His interests include 
combinatorial group theory, discrete mathe¬ 
matics, and mathematical applications to com¬ 
puting, He has written several articles on 
microcomputing and is currently working on a 
mathematics fejtf for computer programmers. 


E3GL£ n SS33S 


PERIPHERALS — BOARDS: 


LIBERTY FREEDOM 100 

temulates Televideo 325) CALL 

PARA DYNAMICS 

MAINFRAMES CALL 

VOTRAK SPEECH SYSTEM $ 275 

55M TRANSMDDEM 120D S 513 

[HAYES COMPATIBLE) 

CCS ZBOCPU S 239 

FULCRUM G4K Static Ram 
Bank Select/Ext. Address $ 395 

SCION Micro Angelo MA520 $ 965 




1st MATE 64K + Senal + $235 


5D SYSTEMS 3 BO SET 
w/1 yr warranty: 

SBC 2DD W/MDNITQR PROM 
VERSAFLOPPY II w/CP/MS 0 
956 K EXPANDORAM III $1235,00 

NOVATION J-CAT $125.DO 

ADOS VIEWPOINT 3A* $485 DO 

TALLY MT160L PRINTER $775.00 

TAR8ELL DO CONTROLLER $39B.0C 

FLOPPY DISK DRIVES 


lancJan im-s £S45.oa 


Qume 


B42 S445.D0 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hrs. 9:00 A.IVI,-5:30 P.M. M-F 

Subject to Available Quantities 
Pnces Quoted Include Cash Oiscounts 
Shipping & Insurance Extra 



S-iUD 

Ebi. 1977 


14425 North 79th St root, Suita B 
Seottadolo, Arizona 95280 
TELEX 1B5025 
TECHNICAL 602-S91-7B70 
SALES 800-529-3139 


Listing 1: program is a simulation of the 26/20 Bazeries cylinder, 


1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1060 
1090 
1100 
1 110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1200 
129 0 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 


BAZERIES CEYPTOSYSTEIVI 


* Copyright (c) 8/1/81 

1 

" Rinaldo F* Prisco 

* Department of Mathematics 

* SUNY at Oswego 

’ Oswego, NY 13126 


CLEAR 1500 

DEFINT I,J,F,L,R,P,K,N 
DIM D$(20) ,P (20) 

FOR 1^1 TO 20:READ D$(1);NEXT I 
PRINT ENTER KEY; ";:LINE INPUT K$ 

K^ASC CK$) 

' ELIMINATE SPACES IF ANY 
S$=K$:GOSUB 1700 PRINT 

* RESTRICT KEY TO LENGTH <= 20 
IF LEN(K$)>20 then K$=LEFT${K$,20) 

’ USE SORT ON KEY TO PERMUTE DISKS 
PRINT "Loading cylinder, ready shortly •. 

FOR J=LEN(K$)«1 TO 2 STEP -1 
F=0 

FOR 1=1 TO J 
L=I+1 

IF MID^{K$,I,1)<=MID$(K?,L,1) THEN 1300 
T$=MID$(K$,I,1):MID${K$,I,1)=MID$(K$,L,1) 
MID$ (K$,L,1)-T$ 

T$=D$ CD!D$ Cl)=D$ CD ;D$ CL)=T$ 

F=1 


NEXT I 

IF F=0 THEN 1330 
NEXT J 

* CYLINDER IS NOW LOADED 
PRINT 

PRINT "ENTER TEXT: "fSLiNE INPUT T$ 

PRINT 

INPUT "<E>ncode or <D>ecode" 7 Y$:y$=Y$4" " 
IP LEFT$CY$,1)="D" THEN F=1 ELSE F=0 
N=K-65 

’ ELIMINATE SPACES FROM T$ 

S|=T?:GOSUB 1700 ;T$=S$:PRINT:PRINT T$ 

' PROCESS AT MOST 20 CHARACTERS AT A TIME 
L=LEN(T$):IF L>20 THEN L=20 
' ORIENT THE DISKS TO THE TEXT 
FOR 1=1 TO L 

P{I)=INSTR(1,D$(I) ,MID$ CT$,I,1)) 

NEXT I 

' SET R TO PROPER ROW NUMBER 
N=N+1!R=N“20*INTCN/2Q) 

IP R=0 THEN R^1 


IF F=1 THEN R=26-R 


Listing I continued on page 360 
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■ Expanding disk sforage on your Apple IIP' 
can be an expensive proposition- 
But Micro-Sci hos □ better proposition for you, 
because our disk drives for tne Apple III give you 
greoter capocily and performance for every 
dollar spent. 

And no compatibility problems. The A3 is a direct 
replacement for Disk III drives, end the TOdrack 
A73 ond 140 track At 43 are supplied wifri a driver 
ttio! is easily added fo the SOS driver module, 
affording extra storage and tost seek rates for ai! of 
the programs that run under that operating system. 


'“Regisicred Trademark of AppJe Computers, Cupertino, CalWbinifl. 


All three are the same size os your bullTin 
drive end use the same diskettes. 

They also use your Apple Ill's controller and 


//-SCI 


MICRO-SCI 


power, saving an expansion slot and no AC power 
cord And they can be mixed in any combination 
on the daisy-chain. At 572 KBytes, the A143 mokes 
0 truly viable backup device tor the ProFiie Hard Disk, 
At 286 KBytes, the A73 gives you o lot more 
copocity than a Disk in drive. 

The A3 otters identical copocity—and is on 
excellent choice for second drive compatibility in 
the Apple II emulation mode. 

So see your Micro-Sci dealer today. 

Hell show you howfo up your Apple Ill's 
performance the affordable way. 


Circle 253 on inquiry card. 

Micro-ScI is a Division of Stondun Controls, Inc. 

2158 SOUTH HATHAWAY STREET • SANTA ANA CALIFORNIA 92705 * 714/662-2801 - TELEX: 910-346-6739 
Iniemoticinal Deoler Inquiries... EMC International Morkefs Oorp. Telephone: 714/730^0963 * Telex: 277782-ROev UR 






Needn’t Double The Cost Of 
V—- spple III 


ATM 














aui TOiA FREE 


1 - 800 ^ 21-3135 

lumRsiousE sopnunRE 


WE WILL TftY TO MEET OR BEAT 
ANY LEGITIMATE ADVERTISED PRICE 
FOR CP/M on IBM PC SOFTWARE 


MOST DISK FORMATS AVAILABLE- 

Program Names Prefaced With Avail¬ 
able For IBM PC 

DATA BASE MANAGEMENT SYSTEMS. 


BUY OF THE YEAR! 

DBASEll + EVERYMANS DATA BASE 
PRIMER+EXTRA DISKETTE WITH DBASE 
ACCOUNTING, MAIL LIST AND INVEN¬ 
TORY PROGRAMS. IBM PC AND CP/M- 
CALL FOR OUR SPECIAL PRICE. 



ttCondorll SAT5 

#NWA Statpack . $350 

#TiM $350 

ttinfostar Call 

WORD-PROCESSING PACKAGES 
^Wordstar, Mail Merge, Spell star S44S 

tWordstar $265 

#Mall Merge . $125 

•Wordstar. Mai( Merge ... $345 

•Spell Star $145 

#Lexisoft Spellbinder 
#Aspen Spellchecker 
tMetasoft Benchmark . 

IBM PC Volkswriter 
#Sorcim Spellguard 
Peachtree Magic Wand, Spell 
Check. Mail List 
SPREADSHEETS 
#Calcstar..... 
tSupercale, , 

# Microsoft My It ip Ian 
ACCOUNTING 

#TCS Equivalent Of Peachtree SpeciaHy 
Augmented By Warehouse Software Cus¬ 
tomized For Your IBM Terminal And Printer- 

GL. AR, PA. AP.Each Module S75 

For All Four. SZ75 
#TCS Total Accounting .... Call 

#CYMA . Call 

tPeachtreeGL, AR. AP , . $375 

Sail CP/M For North Star $ 1 50 

LANGUAGES ___ 

C-8asic . $99 

CB-ao $395 

Microsoft Basic 80 $250 

Microsoft Basic Compiler $315 

TRANSFER PROGRAMS 

Move-lt .$95 

IBMPCMove-lt $110 

FOR THE IBM PC 


$325 

$95 

t 185 
185 


Five Function Board-Includes Async Adapt- 

er. Parallel Adapter. Clock With Battery 
Back“Up And Software, Game Port. 64K 
Memory Expandable To 512K. t year 
warranty . Call 




Floppy Disk Controller. 

Tan don 100-2 Drives. 

256K Ram Board W/Async Port $365 

H ayes Sm art-M odem 300B $ 210 

Hayes Smart-Modem 1 200B. $525 

Hayes Smartcom Program .. $49 

PC DOS 

PCI I Copy Program 3 

Datamost Wrile-On $94 

Real Estate Investment Prog. $94 

Microsoft Flight Simulator. $38 

H o wa rd Rea IE state Ana lyzer II $ 18 5 

IBM CP/M-aS 

CBaslcSe $145 

ciscoboise $595 

Pascal MT+86W/SPP. $450 

TERMS: Prices include 3% cash discount Add 3% 
for charge orders. Shipping on most items 
$5.00. AZ orders + 5% sales tax 

l UIBBEHOUtE iOmWRE 

-4935 West Glendale Ave., Suite 12 i; 
Glendale AZ. 85301 
(602) 842-1133 Technical Information 
1-800-421-3135 Toll Free Order Line 


Listing 1 continued: 


1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1010 
1820 
18 30 
1840 
1850 
1860 
1870 
1880 
1B90 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
Ok 


■ SET POINTERS TO ROW R 
FOR 1=1 TO L 
P(I)=P(I)+R 

IF P(I)>26 THEN P(I)=P(I)-26 
NEXT I 

* PRINT NEW TEXT 
FOR 1=1 TO L 

PRINT MIDICD$(I)/P(I) 

NEXT I 

* IS THERE ANY MORE TEXT TO PROCESS? 
IF L=LEN(T$) THEN 1640 
T$=RIGHT$(T$,LEN{T$)^L):GOTO 1430 
PRINT 

PRINT 

INPUT “FURTHER TEXT“jY$:Y$=Y$+” " 
PRINT 

IF LEFT$(y$,1)=“Y" THEN 1350 
END 

' REMOVES BLANKS FROM S$ 

S? = " "-1-5$ 

FOR 1=2 TO LrN(S$)-2 
IF MID$ (S$,I,1)<>" " THEN 1750 
S$=MID$ (S$,1,1^1)-I■RIGHT$ CS$ ,LEN (5$) »I) 
NEXT I 

S$=RIGHT$ CS$,LENCS$)-1) 

RETURN 

DATA FNWADLZJKMQSCXHVPTGIBOEYRU 
DATA ETXQPVJCBNRADSKHIYOGULMZFW 
DATA LE\^QXYGCD02WTPJRI!IBKAMSUNF 
DATA XYCVQWEITKNPLKSAOGRJBUZDFM 
DATA ODTZCHFHENBYUHQXAWVGLJSIKP 
DATA VKUNYEWFMICOJLHGAPT2RXSVQD 
DATA JMPHVOXRIFKBECUQDZTALGNSWY 
DATA RGJYZBNQHCFAMTILOm^EPUXSKD 
DATA ZQJKOIBRMFHVTNI^XEGSCUPYADL 
DATA UAXTORVWKHPZNLIMVQCJFGEYSD 
DATA MGHXLETYFKZSRABNOUPCQWDIJV 
DATA PGNBRTFVOWSCZXDLMIKUJAHYEQ 
DATA ZEDIPGOOSMFBRXJCYWNVQKTALH 
DATA FDPSMLYKXZWJONCBUVEIHTHAQG 
DATA MlGHUOSLYGDJVQXfeTREFKWNPAZ 
DATA GPZLTABUNEJSFVKRWMIHCXDQYO 
DATA XIDLETVZYHUBOmAGMSKCROJPF 
DATA KHMFSGUZEYXRVICOLQKPBDANJT 
DATA IKLMATHNCZXWUOGSVYBQFPJDER 
DATA JVOHKYZCLtrXESFWTRPQDBMAGNI 


Listing 2: A run of the program in listing L 

RUN 

ENTER KEY; BEWARE THE IDES OF MARCH 
Loading cylinder, ready shortly 

ENTER TEXT: ANTICIPATE MERGER IN TWO WEEKS STOP PURCHASE SHARES 
<E>ncode or <D>ecode? E 

ANTICIPATEHERGERINTWOWEEKSSTOPPURCHASESHARES 

GAILWOZLVKIFWZRHOQLPJMUKRIDXCMSSKQGGZPJKJFFQ 

FURTHER TEXT? Y 

ENTER TEXT: GAILWOZLVKIFWZRHOQLPJMUKRIDXCMSWKQGGZPJKJFFQ 
<E>ncode or <D>ecode? D 

GAILWOZLVKIFWZRHOQLPJMUKRIDXCMSWKQGGZPJKJFFQ 

ANTICIPATEMERGERINTWOWEEKSSTOPPURCHASESHARES 

FURTHER TEXT? N 

Ok 
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^OmPUTER UJflREHOUSE 


CALLIOLLFREE ^.300.528.1054 


Special 800 System 

800 W/48K, recorder Pac Man or 
Star Raiders, joysticks. Call 


1200 ____ 

.Call 

800 C48K)... 

.Call 

400 . 

... $225 

810 Disk Drive 

....$440 

850 Interface. 

....$170 

410 Recorder .... 

. $75 

830 Modem ............ 

....$155 

COMMODORE 

64 .... 

....$395 

AXLON 

Rampower 48 for Atari ... 

....$140 

Ram power 128 for Atari . . 

.. $355 

Ramdisk 128 for Apple ... 

. . $355 

Ramdisk 320 for Apple ... 

$1035 

Data Link .. 

....$300 

PRINTFPn 

Anadex 

9620A ... 

. . $1445 

C-ltoh 

F^IO^ParaJlel.. 

. . $1165 

F-10-Serial ... 

$1165 

55CPS-Series. 

_ Call 

8510 Parallel (Prowriter).. 

. Call 

Computer International 

Daisywriter 2000w/16K .. 

. .. Call 

Daisywriter2000w/4SK . 

Call 

Comrex 

CR-1-S. 

... $675 

CR-1-P.. 

... $770 

Datasouth 

DS180 ... 

...$1170 

Diablo 

620 RO wo/Tractors. 

... $920 

630 RO wo/Tractors. 

...$1730 

IDS 

Microprism 460....._ 

....$515 

Epson 

All models. 

. Call 

NEC 

PC‘8023A . _... 

....$399 

3510 . 

...$1375 

3550 .. 

...$1835 

7710... 

. .$2050 

7720 . 

...$2425 

2050... 

. Call 

Okldata 

All models. 

. Call 

Smith-Corona 

TP-^1 .... 

. $650 

Star Micronics 

Gemini-10 ...... 

. Call 

GeminMS _ ....... 

. Call 

Tally 

1805/1802 . 

. . $1455 

MT 1601 w/Tractors--- 

. Call 

MT 160L w/Tractors_ 

. Call 

MT 180 . 

. Call 

Texas Instruments 

810 Basic ... 

. . $1260 

850. 

. .. $650 

Toshiba 

P1350 .. 

,. $1475 


- 1 SPECIAL OF THE MONTH | - 

TS-802. .$2525 


DISK DRIVES 


Percom 

Atari S/S S/D 1st Drive.$400 

Atari S/S S/D 2nd Drive .. ^. $300 

Atari S/S D/D 1st Drive___ $525 

Atari S/S D/D 2nd Drive ..... $330 
Rana {Drives for Apple} 

Elite 1 $265 

Elite 2. $420 

Elite 3 .. $550 

Controller {w/Drive only)....... $75 

1000 (For Atari).... Call 

MONITORS 

Zenith 

12" Green Screen. $95 

Amdek 

Video 300... $130 

Video 300A. $145 

Color!. . .. S270 

Color [Plus. S310 

Color II .$450 

Color III .$360 

BMC 

12” Green.$85 

13” Color..$265 

Comrex 

13” Color Composite .$290 

13” RGB.$455 

NEC 

JB 1201 .$155 

JB 1260 .$115 

Taxan 

12” Amber.$125 

USI 

9" Amber. .$130 

12” Amber..$150 

MODEMS 

Hayes 

Smartmodem. $210 

Smartmodem 1200__ .... $499 

Novation 

CAT.$140 

D-CAT..$155 

J-CAT.$110 


VIDEO TERMINALS 

Qume 


QVT 102 Green. 

.$550 

QVT 102 Amber. 

.$560 

Televfdeo 


910. 

.$570 

910 Plus ___ 

.$570 

920 .. .. 

.$735 

925 . 

.$730 

950 ...... 

.$915 

970 ..... 

. . $1100 

Wyse 


Wyse 100.*. 

. . $695 

Wyse 300. 

$1030 

Zenith 


Z-19____ 

$670 

Z-29. . . .. 

. $640 

ZT-1 Keyboard Only. 

$350 

COMPUTERS 


Aitos 


ACS8000-15 .. 

...$3550 

Series 15D .. 

$2125 

Series 5-50 ... 

...$3900 

580-10 ... 

.Call 

Eagle 11... 

...$2330 

Northstar 


Advantage. 

..$1955 

Advantage w/5MB..._ 

.. $3380 

Horizon II64K QD. 

...$2625 

Sanyo 


MBC-1000 w/Micropro Software. 

S-Basic,CPM«. 

.Call 

Above w/2 Drives_ 

.Call 

Syscom II 64K 


Syscom It is an Apple 


look-alike with upper 


and lower case 

.$550 

Televideo Systems 


TS-802 __ 

.. $2525 

TS'’802H... 

.. $4450 

TS-803. 

.Call 

Zenith 


2-120. 

...$3100 

Z-110. 

. . $3025 


DISKETTES 


Maxeli 

MD-1 (Qty. 100). $250 

Scotch 

744-0 (Qty, 100). $225 

Elephant 

S/S S/D (Qty 100) . $180 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


Order Line: 1-800-528-1054 Other information: 602-954-6109 
Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 

Prices reflect 3% to 5% cash discount Product shipped in factory cartons with manufacturer's warranty. 

Please add $8.00 per order for shipping. Prices availability subject to change without notice. 

S end cas h ler s check o r mo ney order... a 11 oth e r checks wi 11 delay sh i ppi n g two weeks. e/ea 
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And we back every one with (1) expert technical 
advice, (2) fast response on orders, (3) in-house 
service repairs, (4) guaranteed satisfaction. 


coum 

MONITOR 



BMC 

9191 AU 

13" Color Compesite wWlSatnd. 

350 X 350 linos. UsI S4Z9. NOW- 

$29900 

- USI 
1400 /C, 

14" Color CofflposUe. i 

: 260x300 lines. Ust $399' NOW'-'] 

$29900 i 

^ BMC 
9191 MU 

USB CoEar Monitor. 
roooulion [IBM only) with IBM 
Gablft.UsU79g_...HOW- 

$59900 

PGS 

HXr 12 

12" RGB Color Mimitor. 690 dats> 
horizontal resolntioo tor IBM PC.i 
UsI $795 .., .. HIW- 

$67500 


MONHORS 

ELECTROHOME 


SANYO 


13" RGB 

333.00 

9" Hi Res Green 

159.00 

13" HI Res RGB 

5S9.D0 

12" Green Screen 

135,00 

Apple II Interface 

199-00 

12" Hi Res. Green 

209.00 

TAXAN 


13" Cnlor 

419.00 

KG 12N-12" Green 

CALL 

13" HI Res. Color 

899.00 

KA IZN^ir Amber 

CALL 

U.5J. 


RGB Visirwi I-12" RGB 

CALL 

9" Green Screen 

119.00 

RGB Vision ilM?" RGB 

CALL 

9" Amber Screen 

155.00 

RGB Affile He Card 

CALL 

12" Green Screen 

155.00 

RGB II Apple II Card with 


12" Amber Screen 

175.00 

TbxI Colnr 

CALI 

Color Composite 

335 00 

MODEMS 


FURNITURE 

HAYES 


AMERICAN 


Micromodem H |Apple It) 

209.00 

INNOVATIONS 


Micrornodem If With Terminal 


Computer Stand 

65,00 

Program 

315.00 

Mon it or Stand 

25.00 

MicrqmDdem 100 100] 

339,00 

Printer Stand 

40,00 

Smart modem 1200 Baud 

599.00 

Super Printer Stand 

75.00 

Chroficgraph {RS-^2) 

195.00 



Terminal Program 

75.00 

BMC 


NOVATION 


Monitor Stand 

25,00 

CAT (Acoiislic) 

145,00 



J-CAT 

moo 

GOSDORF 


Smart CAT 103 

205 00 

Printer Table 

120.00 

Smart CAT 103/212 

4^00 

Hutch 

149,00 

Apple CAT II 

29900 

Desk 

205,00 

212 Apple CAT 

609.00 

Expander 413S 

49,00 

Expansion Module 

35.00 

Expander 4MS 

75.00 




Many items are not tisted^ P/ease ca// our 800 number if 
you dof}'t see what you're tooking for. 

CALL FOR OUR FREE CATALOG! 


























HARDWARE 


PERSONAL COMPU1ERS 


ALS Z Card 

235.00 

Microtek Magnum 80-Cnlumn Card 209.00 

ALS CP.rM Card 

379,00 

Mountain Computer Romwrtter 

145.00 

ALS CP/M Card with SuperCalc 

595.00 

Mountain Computer Ram pi us t32.K) 179.00 

Apple II Plus 

. CALL 

MPC Serial Printer Card 

89.00 

CCS IEEE Card 

175.00 

M & R Super Fan 

40.00 

CCS Analcg/Oigital Card 

105 00 

Nikrom Master Diagnostics . 

,45.00 

Computer Peripherals 


Nikrem Master Diagnostics Plus 

.65.00 

Octopus 16K Buffer 

165.00 

Novation Apple Cat 

299.00 

CPS Multitunciion Card 

.179.00 

Novation Expansion Module 

.35.00 

Echo II Speech SynthesEer 

125.00 

Novation J Cat 

119.00 

£PD AC Surge Protector 

49.00 

Novation Handset 

27 00 

EPD EMI-RFI Filter . .. 

39.00 

Numeric Key Pad . 

150.00 

Expandaport-6 Ports With Speaker 55.00 

Paymar Lower Case Adapters: 


Hayes Micromodem II 

.299.00 

Old (Rev. 1-5) 

,29.00 

Microbuffer 11 16K 

219.00 

New {Rev. 7) 

19.00 

Microbuffer II 32K 

245.00 

PCPI Z80A Appli-card. 4MHz 

249,00 

Microsoft Zeo Softcard with CP/M 265.00 

PCPI Z80B Appll-card 6MHz 

.319.00 

Microtek 16K flam Card 

79 00 

PCPI App3i-card 4MHz, 64K RAM Extender, 

Micrclek Parallel Prirvter Card 

. . 69.00 

Aopli-dlsc Soltwara 

335.00 

PafomBr features a complete selection of 
Apple and IBM Software. Call for details. 


IBAA HARDWARE 



Computer Peripherals 64K flam 

199.00 

M & fl SuperMcd/S 

.39.00 

Computer Peripherals 123K Ram 

375.00 

Micro Buffer in Line, [32K) 

25900 

Computer Peripherals I/O Printer 


Micro Buffer tn Line f64K) 

295.00 

Interface [4 Ports) 

159.00 

Micro Buffer In Line 64K Module 

150.90 

Computer Peripherals 64 I/O 


MPI320K Drive 

299 00 

Memory Card 

.295.00 

PCS Hl-Res RGB 12^^ Monitor 

.759.00 

Computer Peripherals Octopus 


PMC Disk Drive , 

19900 

Printer Buffer 

165.00 

Ouadram ewK Quad Board 

.395.00 

Computer Peripherals 


Quadrant 256K Quad Board . 

.595.00 

64K Memory Card 

199,00 

Super 5 Disk Drive, Thin-line, 


Computer Peripherals 


Bare (OS, DD) 

269.00 

126K Memory Card 

375.00 

Raytronics RAM Plus Quad Board 64K 

Computer Peripherals 



3a9-00 

192K Memory Card 

499.00 

Raytronics HAM Plus Quad Board 12SK 

Computer Peripherals 



.455.00 

2S6K Memory Card 

.635.00 

Raytronics flAM Plus Quad Board 192K 

Computer Peripherals 



525,00 

64K Ram Kit, 9 chips 

119.00 

Raytronics RAM Plus Quad Board 256K 

Tech Adam & Eve Paddles 

29.00 


589.00 

PMNnRS 








BMC 


NOVELL 


BM/PB101 Daisywheel Parallel 

825,00 

Image SOO 

999.D0 

FAC IT 


OLYMPIA 


4510 

635 00 

COMPACT Serial Interface 

649,00 

COMPUTER 


ES 100 KflO 

ES 100 , 

.949.00 

699.00 

PERIPHERALS 


Serial/ParaIIel Interface 

.250,00 

Thermal Printer, 40 column/ 


CCS Apple Serial Card 

135.00 

160 CPS 

125.00 

STAR Ml CRON ICS 


EPSON 


Gemini 10 

CALL 

Microbufler-l6K Parallel 

139.00 

Demin i 15 .. 

CALL 

Microbutier-SK Serial 

139.00 

Thermal Printer 

CALL 

SMITH CORONA 

TPfl 

599.09 

OKI D ATA 

Microline 82-A 

489.00 

TEC 


Microline 53-A 

689.00 

PMC 8510 Parallel 

465.00 

Micron le &4-S 

1199.00 

PMC 8510 Serial 

585.00 

Microline 84-P 

1069.00 

ITOH 8510-A Parallel 

. 469.00 

Microline 92-P 

549.00 

ITOH 851D-A Serial 

619.00 

Mlcrollne 92 2K Serial Interface 

139.00 

ITOH 1550 Parallel 

7S0.00 

Microiirw 93-P 

949.00 

ITOH 1550 Serial 

789.00 

Microline 93 2K Serial Interface 

139 00 

ITOHF-104O. 

1395,09 

2K Parallel Interface . 

129.00 

ITOH F-10-55 . 

1795.00 

Forms Tractor (aZ-A) . 

.55.00 


OSBORHE 

OsborrvB f Portable, fncludes $200 


Extras 


1795 00 

With Double Density Drives 

1995.00 

SANYO 



MB1000 


1795.00 

TELEVIDEO 


TS a02 


3119.00 

TS806 


5735.00 

TS 616 


10365.00 

XEROX 



820 with CP/M, Wordstar 1995.00 M 

ALTOS 



ACS 8000-2 

3199.00 


ACS aooO'is 

.4399.00 


APPLE 



Apple II Plus 

CALL 

1 HN 

Disk II D.0,S 3 

CALL 

lltli 

Disk II 

CALL 


BASIS 



108-0003 (64K) 

CALL 

m 

108-0004 {\2m 

CALL 

MORROW 


IW-- 

Micre Decisloo with 

1 Drive (SSJ 

.CALL 

Micro Decision wllh Terminal ft 


1 Drive (SS) 


CALI 

Micro Decision with 2 Drives (SS' 

) CALL 

DISK 

DRIVEI 




FRANKLIN 

ACE 1000 (64KJ . 

ACE 10, Disk Drive 


CALL 

CALL 


Cororra Winchester CALL 

Corona 10^6 Winchester CALL 

Disk II With ControH&r Card CALL 

Media Distributing 11 Mb Winchester 
Subsystem . 2595.00 

Media Distributing 22 Mb Winchester 
Subsystem 3495.00 

Media Distributing -44 Mb Winchester 
Subsystem 4270.00 

M(crosci A35 With Coni roller Card 375.00 
Microsci ContraHer Card 99.00 

Ran3 Disk Drive .319.00 


Rang Con I roller 109.00 

Super 5 lor Apple II. SS Thin-Nne tTEAC) 

275.00 

Super 5 for Apple II. SS Thin-line {ALPS) 

. 24900 

Super 5W for Apple II, OS Thin-llne 405.00 
Super 5 for IBM. DS^^DO Thin-llne, Bare 

2B9.00 

Super 5 Controller card tor Apple II. SS 

5900 

Super 5 Controller card tor Apple II. DS 

69.00 


Palomar makes buying easy ... 


VtSA* 




ORDER TOLL-FREE! Call 

800 - 237-3333 

In California call 800-338-5555 

Telex 697120-150 

Hours: Manday-Frldav. 7:3Q i.m.^G:3fl p.m. [PST| 

Saturdav. 9:Q0 a.in.-2 p.m. |FST] 

TEH ms 11F SALE: Casb. Check, money order, bank wire trartsler, credit card, or purchase orders 
from qualified firms and Inslliutlons. Please include telephone number witb order and expiration 
date on credit card orders. California residents add 6% sales lax. Advertised prices are lor 
prepaid orders F.O.B. shipping point. Add 3% or $3.00 minimum for shipping m the U.S. Pricing 
and availability subject to change without notice. Address written orders to: 

910-105 W. San Marcos Blvd.^ San Marcos, CA 92069 
Telephone (619) 744-7314 


FAlOMAft 


COMPUTER PRODUCTS 


Circle 295 on inquiry card. 
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Programming Oufckies 


RadtoShackTRSays 

Full Line 


YOU CAN SAVE money when you buy Radio Shack TRS-80 Com¬ 
puters from Pan American Electronics. Pan American Elec- 
fronts went into business in 1976 and led the way in bringing con¬ 
sumers original Radio Shack TRS-80 Computers at reduced prices. 
NO other company has done it longer. 

NO other company has done it better and 
NO other company sells them for less. 

Pan American 
Electronics 

TOLL FREE NUMBER 800/531-7466 

1117 Conway Avenue • Department B 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 

TM — Trademark of Tandy Corporation 




For Quality And Reliability 

<1, 

son Scotch 


Or 


brand 


VERBATIM DATALIFE 

51 / 4 " Mini Diskettes with Reinforced Hub Ring 
From 

NEW TECH ASSOCIATES, INC. 

Call free 

1 - 800 - 341-1144 

In PA Cal! Collect 215-446-0773 




ACCEPTED 


PRICES 

SINGLE SIDED DOUBLE DENSITY SOFT SECTOR 
5V4 MINI DISKETTE WITH REINFORCED HUB RING 
3M-744D-0 VERBATIM DATALIFE MD S25-01 

10^ ea. 2.39 ea. 10-40 ea. ea. 

SO -h 2 09 SO + 2 59 ea 

DOUBLE SIDED DOUBLE DENSITY SOFT SECTOR 
5V4 mini diskette with REINFORCED HUB RING 
3M-74S-0 VERBATIM DATALIFE MD 550-01 

10-40 ea, 3 39 ea. 10^ ea. 5.89 ea. 

SO + 3 19 ea. 50 + 3,59 ea 

Verbatim Head Cleaning Kit 12.00 
Mail order to NEW TECH ASSOCIATES P.O. BOX 2175 UPPER DARBY 
PA, 19082, With check. Money Order, Or with VISA OR MASTERCARD 
CHARGE NUMBER AND EXPIRATION DATE. Authorized Purchase Or¬ 
der Accepted, Minimum Order 1 Box of 10 Diskettes. Shipping Charges 
and Handling add 5.00 Per Case or partia] Case of ICX) Diskettes, NOTE: 
If you Order 1 Box of 10 Diskettes or 1 Head Cleaning Kit Shipping and 
Handling cheuges will be only 2.00. Pa. Residents add 6% for ^te tax. 


Novel Methods 
of Integer 
Multiplication 
and Division 


G, Reichborn-Kjennerud 
Tandberg Data A/S 
FOB 9, Korsvoll, Oslo 8 
Norway 


You may be familiar with the method of multiplica¬ 
tion, variously alleged to be of Kenyan, Russian, or even 
Himalayan origin, in which you repeatedly halve the 
multiplicand and double the multiplier until the multipli¬ 
cand becomes 1* Then the sum of those multipliers that 
have a multiplicand counterpart of odd value becomes 
the product. This sounds complicated, but it's really not; 
table 1 shows an example. 


Procedure: Repeatedly halve the multiplicand (discarding re¬ 
mainders) and double the multiplier until the former is 1. For every 
odd multipiFcand. add the respective muitipiier. 

Example: 44 x 51 





Column (c) 
Expressed 

Remainder 




in Terms of 

of Division 



Partial 

Original 

of Column 

Multiplicand 

Multiplier 

Sum 

Multiplier 

(a) by 2 

(a) 

(b) 

(0} 

(d) 

(e) 

44 

51 

^ _ 

_ 

0 

22 

102 

— 

— 

0 

11 

204 

204 

4X51 

1 

5 

408 

408 

9X51 

1 

2 

816 

— 

— 

0 

1 

1632 

1632 

32x51 

1 


Total 

2244 

44X51 

t 


44 X 51 = 
101100 is bii 

2244 
nary for 


l 


Table 1: An example of the Kenyan double-and-halve 
algorithm for integer multiplication. 
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Circle 279 on inquiry card. 

































How to avoid becoming a casualty 
of the computer revolution. 


Varbahm Lorp rjaBJiCeisa liTH^cm^rk ol Vcjtiaii i ri Curp 


Datali 

[fe 


VerDaTlm 

r->- . _ 

atalife 



The computer revolution is eliminating lots of work for everybody. Unfortunately it's often work you 
wanted to keep. 

Because of inconsistent or weak magnetic properties, some flexible disks can "forget" some or all of your 
information. But not if you're using Datalife® flexible disks. They're certified 100% error free and backed by a 
5-year warranty This means what you put on them stays, ready for instant retrieval. 

So enjoy all the benefits of the computer revolution without suffering the painful loss of your information. 
Use Datalife by Verbatim, the world's leading producer of flexible disks. 


For your nearest Verbatim dealer, call toIFfree 800-538-1793; in California or outside the U.S., call collect (408) 737-777J. 





Programming Quickies 



TYPE SOaSM 


Superhigh-Speed 
Floppy Disk Duplicator 

B inch :5-25 inch & Micro disks 


Easy Operation 
High Performanci 
Error Free 




■Distinguishing Features 

The SD85M. a SLperhigh-speed floppy disk duplicator, reads all the data 
from a source disk mounted on a disk drive and stores them in a large 
capacity RAM {1.5 Megabytes) provided inside before output to destina¬ 
tion disk drives. This ' MEMORY to DISK' scheme has such distinguish¬ 
ing features over the conventional "DISK to DISK" as those described 
below. 

i) E)!tremely high data transfer rate can be obtained since the memo¬ 
ry has no seek or settling time. 

il] Multiple disks on destination disk drives can be written from the 
memory simultaneously with no effect on other operating disk 
drives even in the case of one disk drive failure, 

iii) Less deterioration of the source disk may be expected because 
duplicating requires only one reading. 

iv) High reliability is realized since data are transferred via the memo¬ 
ry. A parity check feature Is provided in the memory. 

■Throughput 

The above processing can be performed on four disk drives at the same 
time, individual disk drive can be managed using a CRT display. 

Piece Hour 


size 

Type 

Initialize 

INI mup 

Duplicate 

Verify 


QisKette 1 

dSO 

234 

568 

560 

S Inch 

Diskette 2 

laa 

140 

204 

3S0 


Diskette 2D 

iBa 

140 

i 

204 ' 

' 380 


Mini Disk ID 43 

BOO 

443 

896 

1792 

5 Inch 

Mini Disk 2D 4S 

30Q 

224 

448 

896 


Mini Disk 20D Q3 

149 

112 ' 

224 

448 


The SD86M can accommodate any special or customized format and 
also a precompensation initlanzing 

OHOEI SANGYO CO.. LTD. 

12-15. KOBUNACHO NIHONBASHI, CHUO-KU TOKYO 103. JAPAtSl 
TEL{03)6e5’3431 TELEX NR. NAGASE J26480 


This algorithm readily lends itself to coding, as ex¬ 
emplified by the sequence in 8080 code shown in listing 1. 
Halving is done by shifting to the right, and the odd/even 
test is performed by checking the carry* Doubling is done 
by adding to itself using the DAD instruction, which is 
also used for summing up the output terms. 

Repeated halving of a number and then noting the 
odd/even results is a nice way of finding the binary form 
of the number (the last bit found being the most signifi¬ 
cant one). It also tells something of the binary nature of 
the Kenyan method. 

Some time ago I became intrigued by the possibility of 
finding a procedure for division that was similar to the 
Kenyan method of multiplication. 1 came up with the 


Procedure: Double the divisor until It Is Just less than the divi¬ 
dend. Then try to subtract the doubled divisors, starting with the 
largest, from the dividend. Note a 1 If the subtraction is possible; 
otherwise, note a zero and do not perform the subtraction. 

The Is and Os constitute the binary form of the quotient. To ob¬ 
tain the decimal form, multiply the latter digits with the corre¬ 
sponding terms in a power of 2 series, arranged in reverse order. 

The quotient is the sum of the resultant terms. 


To obtain decimal accuracy, multiply the dividend initially by an 
Nth power of 10. Then, after the division is complete, divide the 

quotient by the same power of 10 (moving the decimal 

point N 

places). 



Example: 2246/51 


Counter 

Double: 51 


0 

102 


1 

204 


2 

408 


3 

816 


4 

1632 


5 

Subtract: 2246 



-1632 



614 1 

-816 

X 32 = 32 

5 

0 

X 16 = 0 

4 

614 

-408 

206 1 
-204 

X 8 = 6 

3 

2 1 

X 4 = 4 

2 

-102 



0 

n 

X 2 - 0 

1 

c 

-51 



0 

X 1 = 0 

0 

Remainder: 2 

Quotient: 

= 44 



101100 = 44 
(binary) (decimal) 


TahU 2i An example of a new 

method of integer division 

suitable for implementation on 

microprocessors without a 

divide instruction. 
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Circle 175 on inquiry card. 


Circle 21 on inquiry card. 










































FRANKUN’S BAKER’S 

DOZEN! 







2 . 

3. 

4. 

5. 
3 . 

7. 

8 . 
9 . 

lOr 

11 . 

12 . 

13. 


CP/M ^compatible 
128K of RAM 
Buflt'in floppy cfisfr drive 
Disk controller 
80 column card 
Serial Interface 
Parallel Interface 
Upper and lower case 
VisiCalc® keys 
Cursor control pad 
Numeric pad 
Auto repeat keys 




Extras can more than double the price of your per¬ 
sonal computer. Not so with the Franklin ACE 1200. 
It’s the professional computer system that includes 
the extras—and a long list of exclusive Franklin 
features that make it the most extraordinary value on 
the market today. 


the Apple II. And, with the built-in CP/M card, you 
can run both Apple II and CP/M programs. Franklin’s 
CP/M operates three times as fast as many com¬ 
peting systems, drastically reducing processing 
time for most business applications. 


The Franklin ACE 1200—the most extraordi nary value 
> on the market today. Call or write today for 

[/ the name of your local authorized Franklin 

dealer. 


The ACE 1200 has everything you’ll need 
to add a color or black and white monitor, 
modem, printer, back-up disk drive and 
other accessories. You can choose from 
the enormous selection of Apple programs 
and peripherals because the ACE 1200 is 
hardware- and software-compatible with 


Franklin ACE ^ a trademark of Franklin Computer Corporation. 
Apple is a registered trademark of Apple Computer Inc. 
CP/M is a registered trademark of Digital Research Inc. 
VistCalc is a registered trademark of Vial Corp. 


FRANKLIN 


COMPUTEH COnPOHETION 


2138 Route 38, Cherry Hill, NJ 08002 609-4S2-5900 Telex: 837-385 





Programming Quickies 


following scheme: The divisor is repeatedly doubled until 
just less than the dividend, then successively subtracted 
from the dividend. Every time the subtraction operation 
gives a positive result, a 1 is noted; otherwise a 0 is 
recorded* Remarkably enough, the resultant sequence of 
Os and Is constitutes the quotient directly in binary form, 
as shown in table 2* 


Notice that the procedure is quite mechanical, with 
none of the trial-and-error search for the next correct 
quotient digit that is characteristic of the conventional 
method. Furthermore, it lends itself beautifully to coding 
(see listing 2), There need be no 8-bit restrictions on any 
of the numbers; the dividend, divisor, quotient, and re¬ 
mainder can all be entered as 16-bit numbers* 


Procedure: Input multiplicand in both HL and D£ register pairs. Constant K is the multiplier. Then perform a series of DAD D and DAD H In¬ 
structions in the order given by the sequence of Ds and Hs under the given value of K, The final product will be in the HL register pair. If every 
DAD instruction is followed by a test of carry (JC or RC). carry will be set in case of overflow. 

K = 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
DAD HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
DAD DHHDDHHHHDDDDHHHHHHHDDDDDDDDHH 
DAD DHHHHDDHHHHHHHH DDDDHHHHHHHHH 

DAD D DHHHHDDHHDDHHHHHHHHDDDDH 

DAD D DHH DHH HHDDHHDDHHHHH 

DAD D D DHH DHHHHDD 

DAD D D D H H 

DAD D 

Table 3: An algorithm for inieg&r for SOSO microprocessors. 


Listing 1: implementation of the Kenyan algorithm for integer muhiplication for tJte 8080 microprocessor. 

;mu1tiplieation program MULT 


;input 

multipli 

cation factors in HL and DE^ one of which must 

; necesHi 

arily be 

an 9-bit 

number; if not^ carry is set 

;output 

product 

in DE^ carry set if overflow., 


Initial test to find 0-foit factor 

KULT: 

XTQ 

a 

;clear A 


or a 

d 

;is D zero? 



f ound 

;yesy DE number is 8-bit factor 


xr a 

a 

;no, DE number was not 8-bit factor 


ora 

stc 

h 

;is H zero then? 


r nz 


;noy return with carry set 


xchq 


;yeSy place B-bxt factor in DE 

■faund: 

mov 

a y e 

;transfer multiplicand to A 


Multiplication starts in earnest 


Ixi 

d,0 

;clear DE to receive output terms 

next s 

ana 

rar 

a 

;8-bit factor now in A; clear carru- 
;halve the multiplicand; result odd? 


jnc 

even 

;no, don'^t add multiplier term 


xchg 


;yes ^ therefore ^ 


dad 

d 

;add multiplier (now in DE) to output. 


rc 


;overflow> carry set on return 


xchg 


;put multiplier back in HL 

even 5 

ana 

a 

;already reached 1 by halving? 


rz 


;yes, return with result^ carry cleared 


dad 

h 

;na, double the multiplier and 


Jnc 

ret 

next 

;continue the process- 
;overflowp carry set on return 
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... .f “ 


Single quantity. 




Whether uaedin video di 9 piay nftode or in its high-|?erfQriiience.graphTcs mode, the concept G VT' \ 


has ipore tq offer^t Its price fqr termjnal operators, interactive user^, and appliqations developers 
than any other terminal available today. " " 


Use the concept GVT graphics terminal for all its vvorth. Call 215-382-5000 or your local HDS 
iiT sales/service office for a demons'tration and free, no-obligatlonr trial in your office. 

' r i f « • i S • . 




human designed 


3440 Market Street □ Philadeiphia, PA 19104 □ 2l5“3a2-SOOO 


Atlanta - (4IM) 381-9763: Boston (617) 329-3ST0; Chicago — (312) 825-2960: Dallas — (214)437-1888: Delaware — Infocon: (302) 239-2942; Hawaii - Gray ABSOClafes: 

.. 1 New Jefsey — fnfocon: (201) e^'i-ISTa: r'- - - .. . 


(8M) 281-3751; Lo* Angeles — (213) 410-94S4: Northern New Jersey — Infocott: (201) 624-1372: Now York City Area — Infocon: (212) 689-6833; New York Slate — Naco 
Eleclronlcs; Rochester: (716) 223-4490; Syracuse; (315) 699-2651; Son Fraocisco — (4U|®&2m84; Washinglon, DC ^---- 


Australia f. O. Periphofias Ply. Limited: (02) 4273555; Belgium — BELCOMP: 091/2! 

. .... . . . . . . 


Aps: 1-19 44 66; Rnland — Modulsytlsm Oil 0^6928511; Franca - Walton: (1) 226.06.90; 
Switzerland — Mitek ag: 02/461 22 52; Unliad Ktngdom — Shandell Systems Ltd.; ' 

Circle 176 on Inquiry card, distributorship ' 


Inlematlonal Systems Marketing: (301) 279-5775; 
. - (416) 362-1063; Den 

jr DTSSIng*fidi»?TOgMS-S66; Sweden — Allnovo Data AB: 06-ST2515; 
We*t Oarmliniy — (itpilKO Computefsyaiamgas, mbH; 0221-48 30 51. 


*• GRAPHICS CAPftBiLiTlES m 


t Nigh Perforianttr Graphjci 

* rektroni^ 4019 Coipalibiluu 

* AutOffl^Uc Scaling ,11023x1023) 

biith 250*512 resoluUon 

♦ Alpha Node (35 lines * 73 col 

♦ OptionaJ Joystick 

♦ Connection to Low Cost Print? 
for Graphics Hardcopy 

* ASCII and API character sets 
0 Block Fill, Dotled/Dashed Lm 


r[ - NIHlCOHeuTtai 
{ \* njcaoconpunii 


ft PISPLAr TERMINAL CAPABILITIES it 


♦ ANSI Standard Conformance 

♦ DEC Software CoipatibiIity 

* 00^132 Coluans, yindowing 

t 4 Pages of Heiory Standardfup to 9) 

♦ 43 Programable Functions 

* A^Il and APL lodels 

4 High Resolution A«ber Phosphor 

* Set'up Mode 












More Apple 11 owners choose Hayes 
Micromodem II than any other modem 
m the world. Compare these features 
before you buy You should. It's your 
money. Thousands of other Apple II 
o w ner s ha ve a 1 read y co m - 
pared, considered, and are now^ 
communicating - all over the MiCTOCOUpleF 
U.S.A. —with Micromodem 11. ^7 : 

The best modem for the A 
11. The most modem , 
for your money < ’ 

A coinplete 
data communi- ^ 
cation system. < 

Micromodem II 
is not ' base 

priced'" plus necessary '"options." It's a 
complete, high-performance data com¬ 
munication system. The printed circuit 
board fits — quickly and easily — into your 
Apple II. eliminating the need for a serial 
interface card. And the Microcoupler^'^ 

(included) connects the Apple II directly 
to a standard modular telephone jack. 

Auto-dial and -answer features are built 
in. Operation can be full or half duplex, 



with a transmission rate of 300 bps. And 
it’s Bell 103 compatible and FCC approved. 

Now there*s Hayes Terminal Pro¬ 
gram, tool Developed by Hayes speci¬ 
fically for Micromodem II. this new 

Terminal Program allows 
you to access all the great 
features of your modem 
in a matter of seconds. 
With it, you can use 
^ your CP/Mr DOS 
' 33 or Pascal for- 

^ matted disks to 
*/ create, send, re- 
,f ceive. list and delete 
/ files. Hayes Terminal 
Program is a complete, 
stand-alone disk. 

And because it's menu 
driven, you can choos e from 
a wide variety of options to set 
your communication param¬ 
eters “ as well as change hard* 
ware configuration — directly 
from the keyboard. It even allows you 
to generate ASCII characters that are 
normally not available from Apple 





keyboards, further extending your 
capabilities. Incoming data can be 
printed (on serial or parallel printers) 
as it's displayed on your screen. 

Mjcromodem II is available with 
or without the Terminal Program. Buy 
your modem by itself, or optionally pack¬ 
aged with the Terminal Program disk 
and user manual at extra cost. The soft¬ 
ware is also sold separately, for those 
who already own a Micromodem 11. 

If you Ye ready to communicate 
with other computers, to access infor¬ 
mation utilities, time sharing systems, 
or use bulletin boards, then you're 
ready for Micromodem IL Come on. 
Compare. Consider. Then buy. 

Micromodem H is already the 
best-selling modem for the Apple 11. 
And Hayes' new Term Inal Program 

makes it better than 
ever. Available at 
dVcomputer stores 
nationwide. 

Hayes Microcomputer Products, hic. 
5S35 Peachtree Corners East 
Norcross, Georgia 30092 (404) 449-8791 


liburApplell 

just isn’t the same without 
Hayes Micromodem It 


NEW! 


Terminal Program 
from Hayes! 


^"Miaomodem II and Microcoupler are trademarks of Hayes Microcomputer Products, Inc. Apple is a registered trademark of Apple Computer. Inc. 
CP/M is a registered trademark of Digital Research. Inc. igi 1982 Hayes Mlaocomputer Products. Inc. Sold only in the U.S.A. 
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To handle 16-bit numbers, the add-to-itself DAD H in¬ 
struction is used for doubling the divisor, and the 
necessary comparison with the dividend is accomplished 
by reverse-polarity addition, using the negative value of 
the dividend {in the DE register pair) and testing on the 
carry. Care is taken to restore the divisor before the next 
doubling by adding back the positive value {in the BC 
register pair). The doubled divisors are put in temporary 
storage by pushing them to the stack. 

For the necessary subtraction of the doubled divisors 
from the dividend, reverse-polarity addition is used 
again. Luckily, the dividend is already present in negative 
form (in the DE register pair), and the divisors can be 
used in their existing positive form as they are popped 
from the stack for subtraction. The carry is then in¬ 
dicative of a positive or negative result, and for every 
subtraction, it is shifted into a register pair to form the 
final quotient, A counter sees to it that there are no more 
subtractions than there were doubling operations. The 
contents of the DE register pair constitute the remainder 
(in complemented form). 

As we have seen, odd ways of multiplying and dividing 
can lead to useful code algorithms. But the reverse can 
also be true. Machine-code algorithms can lead to odd 
but perhaps not so useful manual methods. 

First, consider a table used for multiplying by a fixed 


Procedure: Repeatedly halve the multtplier {discarding re¬ 
mainders) until you reach 1. Ignore the 1 and arrange the resui^ 
tant halved multiptrers vertically in reverse order. For each halved 
multiplier, double the multiplicand. Add also the initial multiplicand 
If the halved multtplier is an odd number. 

Example: 44 x 51 

Repeatedly halve the multiplier: 51 25 12 6 3 1 


Resultant 
odd/even halved 
multipliers: 


44 
44 
+ 44 
132 
132 

+_ 0 

264 
264 
+ 0 
526 
526 

25 + 44 

1100 
1100 
51 + 44 


Double the multiplicand 
by adding to Itself 
Add Initial multiplicand 


Don't add Initial multiplicand 


12 


Final product: 


2244 


Table 4: An example of manual implementation of the 
algorithm of table 3, 


Listing 2: An implementation of the author's integer-division algorithm for the SOSO microprocessor. 

;division proqrom DIVIDE 

;input dividend in BC and input divisor in HL. 

Soutput quotient in HL and output remainder in DE- 
fcarry set if division by 2 :ero 


DIVIDE 


mov 

a,h 

ora 

1 

stc 

r z 

mov 

Qy b 

cma 

mov 

dya 

mov 

a,c 

cma 

mov 

eya 

inx 

b 

xra 

a 

sta 

quot 

sta 

quot+1* 

Jnip 

double 

Ht* »«****» 


b 

inr 

a 

push 

h 

dad 

h 

jc 

change 
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Test for division by zero and prepare 
;for reverse polarity subtraction 


division by zero; abort operation; carry set 
put 2’s complement of EC +1 into DE for 
purposes of subtraction- (BC will be 
incremented to enable subtraction when minuend 
and subtrahend are having equal values)- 

dividend in negative form now in DE 
BC -Fi; dividend incremented 
reset counter A and 
clear the quotient buffer 
Chigh-"order part of quotient buffer) 
start the division in earnest 


;add back 

;increment counter 
;save divisor 

;double it^ but go to second phase if 
;HL now is larger than dividend in BC 

listing 2 continued on page 372 
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Listing 2 continued: 

dad d If comparison with dividend by subtraction 

jnc restore ;keep doubling unless HL now is larger than BC 


Second phase: Subtracting from the dividend 

and accumulating quotient bits*. 


change: 

mov 

b, a 

5 transfer count to new counter 

subtret 

;pQp 

h 

;fetch halved divisor as positive subtrahend 


dad 

d 

;subtract by using negative dividend as minuend 


Jc 

shiftc 

;the carry bit becomes the quotient bit 


xchg 


;equivalent of adding back if subtraction fails 

shiftc: 

cmc 

Ida 

quot 

;invert quotient bit from reverse polarity 
;shift quotient bits 


ral 


sta 

quot 

;and place into temporary storage 


Ida 

quot+1 



ral 



sta 

quot+1 



dcr 

b 

;count-down finished? 


jnz 

subtret 

;no, continue process 


Ihld 

quot 

;ues, place output quotient in HL- 


mov 

a,e 

;change remainder in DE into proper polarity 


cma 




mov 

e,a 



mov 

a«d 



cma 

mov 

ret 

d ,a 

;division operation completed 

quot: 

ds 

2 

;buffer for evolving quotient 


listing 3: j4n implementation in 8080 assembly language of the integer-multiplication algorithm given in tables 3 and 4, 


;multiplication program DADDY 


;input multiplicand in DE and input multiplier in A 
5 output product in HL^ carry set if overflow 




f 


DADDY: 

Ixi 

h,0 


mvi 

b,8+l 


ana 

rz 

Q 

skips 

dcr 

ral 

b 


jnc 

skip 


dad 

d 




next: dcr b 

r z 

dad h 

rc 
r al 

jnc next 

dad d 

jnc next 


ret 


Test for zero and leading zeroes^ (B^bit 
factor already determined and placed in A) 
jclear output product register 
;set bit counter 

;is multiplier in A zero? (carry cleared) 

;y 0 S^ skip multiplication operation; 0 in HL 
;check multiplier bit 
;leading zero? 

;yes, ignore it and check next bit 

;no^ load HL with multiplicand in DE; carry 

; cleared 

Multiplication starts in earnest 
;more multiplier bits? 

;no^ return with result in HL 

;y 0 s^ do a DAD doubling the multiplicand 

;overflow^ carry set on return 

;is the multiplier bit a 1? 

;nQ^ check the next bit 

;yeSf do a DAD D too^ adding the initial 
;check the next bit multiplicand 

-overflow, carry set on return 
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TRACK 

THE SPACE SHUTTLE 
ON AN APPLE? 

YES. WITH MICROSPEED! 


At the Jet Propulsion Laboratory in Pasadena, NASA 
scientists have discovered the power of MicroSPEED, 
Using this remarkable hardware/software system with 
an Apple 11, they produced a continuous graphic 
display of the Columbia's position relative to the earth 
during the second Shuttle mission. This enabled the 
JPL team to accurately follow the spacecraft in real 
time, and to precisely control its powerful sensors at 
critical points along the flight path. 

Surprised that such a demanding project is possible 
on the Apple? So were JPL's engineers, and many 
others who have discovered ... 

THE MICROSPEED DIFFERENCE This extraordinary 
Language System exploits the real potential of the 
microcomputer for the first time. The diffe-rence 
between MicroSPEED and other programming 
languages is that with MicroSPEED, there is virtually 
no limit to what you can achieve. It may well be the 
ultimate language for the Apple II and III {and soon 
the IBM Personal Computer). MicroSPEED literally 
combines the performance of a minicomputer with an 


exhaustive set of user-friendly capabilities: hardware 
math processing, fast hi-res giaphics and text, turtle 
graphics, print formating, two text editors, unlimited 
data types, and incredible FORTH extensibility—all 
at speeds up to 100 times faster than Basic. 

USER-FRIENDLY, EASY-TO-LEARN Starting with 
simple commands that are comfortable even for non- 
programmers, MicroSPEED extends and builds, 
allowing you to create your own tailored application 
languages. The capability of your computer will grow 
exponentially, as you work in an active partnership 
with the machine, exploring and developing new 
problem-solving facilities—creating, correcting, 
refining your increasingly powerful system. 

DEMANDING JOBS AT LOW COST MicroSPEED 
has been put to the test in fields as diverse as medicine, 
the stocL market, oceanography, and the arts. In even 
the most challenging applications, MicroSPEED 
users have been unanimous in their praise of the 
System and manual. Typical comments are: 



,, we are more than pleased with MicroSPEED _. - / 
can't imagine using BASIC on any future applications -" 
Roger Guevremont, National Research Council of Canada. 

continue to marvel at its versatility and power- 
Carl R. Schramm, USCG Base, Kodiak, Alaska. 

^^Great! - - - A joy to use. 

Henry Harris, Mission Design Manager 
Jet Propulsion Laboratory 

^7/ you plan to use a personal computer for any 
demanding task, then we built MicroSPEED for you. 

Sam Cottrell, President of Applied Analytics. 


MicroSPEED requires the Apple Compuier with single disk. Micro¬ 
SPEED n iiirliides 2 Mil/ math prtjcessor. MicroSPEED 11 + iiiclydes 
4 MHz niadi processor. 

Applied Anally tics Incorporated 
8235 Penn-Randall Place 

Upper Marlboro. Maryland 20772 (301) 420-0700 

Please send me: 

__MicroSPEED 11 , $495.00 _160 Page Matiuai $15.00 

_MicroSPEED II+.5645.00 _.Detailed Information 

Name:_______ 

Company:_ 

Address:_ 

Ci ty__ State__Zi p_P hone No. ( )_ 
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Programming Quickies 

number K, based on using the 8080 DAD instruction (see 
table 3)* The multiplicand is loaded into two register 
pairs (HL and DE), and the product is obtained by ex¬ 
ecuting a sequence of DAD H and DAD D commands in 
the order given beneath each value of K (operand se¬ 
quences for K=2 to K=32 have been included). DAD H 
doubles the accumulated multiplicand in the HL pair, and 
DAD D adds the original multiplicand to the HL pair* 

It seems natural to look for a general algorithm based 
on DAD Hs and DAD Ds* If you look hard at table 3, 
you'll see a familiar pattern emerge: the Hs and Ds 
actually represent K in binary form. The Os are 
represented by H, whereas the Is are represented by H 
and D as a group. True, the most significant bit is miss¬ 
ing, but that will always be a 1 anyway* As an example. 


consider K = 19* The sequence is H H (H D) (H D), 
which translates into (1) 0 0 1 1* 

Thus, we can multiply by shifting the multiplier and 
examining the carry. When cany is cleared, we perform a 
DAD H operation, and when it is set, we do both a DAD 
H and a DAD D* This gives us the code in listing 3. 

Now for the manual method that can be derived from 
this: Repeatedly halve the multipler until it becomes 1 (in 
order to find the binary form)* Reverse the sequence of 
halved multipliers and ignore the 1* Repeatedly double 
the multiplicand. Whenever the corresponding halved 
multiplier is odd, add also the original multiplicand to the 
accumulated doubled multiplicands; table 4 gives us an 
example of this method. Oh well, not everything is prog¬ 
ress* But then, progress isn't everything*■ 



JMters, enoirKv^' for 


• Display and edit 
multiple files simul¬ 
taneously on a split 
screen 

• Program-generated 
indexes, footnotes and 
table of contents 

• Supports^ printers 
..does true proportional 
spacing 

• Total user customization 

•Available for IBM PC, 
MS-DOS and CP/M systems 


“Clearly one of the most powerful and versatile word processing programs available” 

"You’ll wonder how you ever got along without it” Magazine, January 1983 

Software Retailing, March 1983 

Write or call Mark of the Unicorn P.O. Box 423, Arlington, MA 02174, (617) 489-1387 
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Racal-Vadic 


Member HKIMA 


1525 McCarthy Blvd., Milpitas, CA 95035 
Tei: (408) 946^2227 • TWX: 910-339-9297 
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The Auto-Dial VA212..< 

For Those Who Want Everything 

Racal-Vadic has the ultimate 212A-compatible 
modem. It operates at 1200 and 0 to 300 bps and 
has a built-in automatic dialer with a non-volatile 
memory that can store as many as 15 phone 
numbers, up to 31 digits each. Non-volatile means 
the memory is retained even if you lose power. 

This remarkable modem "talks'* to the terminal 
operator using English words and phrases to 
indicate call progress, option status, and telephone 
numbers in memory. Calls can be originated or 
answered from the terminal keyboard or the 
modem front panel. 

The front panel is really something, Ma, 

It has a 16-key tactile-touch keyboard and an eight 
character liquid crystal display Twenty-six user 
programmable options are stored in the modems 
memory, and can be keyed in from the front 
panel... eliminating the need to open the modem 
to change options. 


The VA212LC,., For The Economy Minded 

For those who don t want auto-dial, Racal- 
Vadic has the perfect modem. It's called the 
VA212LC. LC means low cost... just $550 in 
single quantity. 

This is not a stripped down model. The 
VA212LC is a full-featured 212A-compatible 
modem with manual originate and automatic 
answer. It operates at 1200 and 0 to 300 bps 
full-duplex. 

The VA212LC’s extensive 
diagnostics include remote 
digital loopback and self test 
Remote loopback allows end- 
to-end testing over the tele¬ 
phone from any of Racal-Vadics 
regional diagnostic centers. 

The carrier indicator shows 
when you’ve established 
connection. 

Now there is a real choice in the 212A market... 
A Porsche at a Volkswagen price... or the Volks itself 
at an even lower price. 

Phone or write Racal-Vadic today! 

Your Independent Thinking Son, 


PHONE: 800-543-3000, Operator 507 
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Full size smart terminel with detachable keyboard 


4Mhz Z80A CPU 
64K RAM Main Memory 
200Kbyte 516" floppy disk 
(Osborn, Xerox, IBM, CP/M-86 formats) 
Two serial ports 

Complete software package includes: 

WordStar word processing 
CorrecMt spelling checker 
LogiCate electronic spreadsheet 
Microsoft BASIC 
NorthStar compatible BAZIC 
CP/M 2-2 Operating System 














At $1790, this computer was selling like 
hotcakes. So we dropped the price. 


Crazy? No, not reaily. You see rn order to meet the 
demand for the Micro Decision™ we increased our 
production. When we did that our costs dropped. We're 
passing our savings on to you, because that's our 
philosophy. 

More for less. 

So now it only takes 31590 to buy a Micro Decision with 
64K of memory, a 200K double-density floppy drive and 
a full-size Morrow smart terminal with detachable key¬ 
board. Not bad. But there's more. 

The Micro Decision also includes a package of business 
and professional software worth well over 32000. The 
WordStar® word processor A 36,000 word spelling 
checker The LoqiCalc™ electronic spreadsheet. And both 
Microsoft BASIC-^® and North Star-corn patibte BAZIC? 
Plus, the CP/M® 2.2 Operating System that gives you 
access to thousands of other software programs. And, 
we take the mystery out of CP/M with plain English 
commands and single-key operation. 


If you have your own terminal, you can buy the complete 
computer and software package for $995. Thafs the 
Micro Decision MD1™ the MD2™ includes another 
double-density disk drive, plus Personal PEARL™ the 
relational data base manager Price? Only $1395, 

More memory? No problem. The Micro Decision MD3™ 
gives you two double-sided, double-density disk drives 
with 768K of storage and Personal PEARL for only 
$2490. Without the terminal, $1895. 

Come in for a complete demonstration at your nearest 
Morrow dealer. If you don't know who that is, call us 
toll-free at (800) 52V3493. In California, calf (415) 430- 
1970. At $1790, the Micro Decision sold like hotcakes. 
At $1590. weVe just sweetened the deal. 

MORROW 

MORROW, 600 McCormrck Street, San Leandro. CA 94577 
(800) 521-3493, (415) 430-1970 In California 
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Micro Decisicjn, MDl, MD2. and MD3 
re Erademarks of Morrow 
\AtordSlar is a registered trademark of MicroPro, Inc. 
LogiCalc la a trademark of Software Products 
. ...:er national 

BASIC-80 is a registered trademark of Mjcrosott 
Corporation 

AZIC is a registered trademark of Micro Mikes, Inc. 

Persona) PEARL is a trademark of Relational Systems. Inc, 
CP/M IS a registered trademark of DigHal Research, Inc. 




MDBS III™ 

Mainframe-quality DBMS from 
Micro Data Base Systems^ Inc. 
International Software ^terprises—USA 
(312) 981-9200 



INMASS™ 

Integrated Manufacturing and 
Accounting Software System 
MICROCOMPUTER CONSULTANTS 
(916) 756-8104 


accoununc plus™ 

A comprehensive microcomputer 
business accounting system, 
SOFTWARE DIMENSIONS, INC. 
(916) 722^000 



DATA COMMUNICATIONS 
SOFTWARE 

ASYNC, BISYNC & SNA^SDLC protocol 
data communications software. 

IE Systems, Inc. & Micro-lntegratioii, Inc. 
(603) 659-5891 


QUICK CHECK™ 

Computer simplified bookkeeping 
and point of sale inventory. 

CHUCK ATKINSON PROGRAMS 
(817)249-0166 



PC/FORTH™ 

Program development systems for Z-80 
and 8086/88 microcomputers 
Laboratory Microsystems, Inc. 
(213) 306-7412 
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The logo, rrfglimr dLnd CP/M jre eiiher trademarks or 
regbik^rcd l inndemarks of Digital Research Inc. 

Digital Resear^ Im:. 


WHEN YOU BUY 
THE RIGHT SOFTWARE, 
YOU CANT GO WRONG 
ON THE HARDWARE. 


CP/M" compatible software—for maximum 
work power on more than 600 computer models. 

All the computers in the world won't help you without smart 
software. That s why we're showing some of the best soft ware 
products you can buy; from solid, innovative companies, TheyVe 
shown here together because theyVe all CP/M compatible, CP/M is 
the universally accepted operating system created by Digital Research 
that allows software products like these to run on more than 600 
different computer models including the biggest names in hardware. 
So, to get smart sofhvare for your system, call one of the fine 
Independent Software Vendors listed above or to find out how CP/M 
can increase productivity in your world, contact Digital Research at 
(408)649-5500. 


DIGITAL 

RESEARCH 


The creators of CP' M™ 











Technical Forum 


Random Numbers from an 
All-Digital Generator 

You don't need a complex and expensive analog generator 
to produce fast random numbers. 


A hardware source of random 
numbers, as discussed by Terry 
Mayhugh in the May 1981 BYTE 
Technical Forum column (page 452), 
is a useful addition to any computing 
system performing tasks that require 
a truly random selection of the values 
of some quantity. In some applica¬ 
tions, the compelling attraction of 
hardware random-number generators 
over software routines is speed; when 
you simply cannot wait for the out¬ 
put of a software routine, a fast hard¬ 
ware source of random numbers 
becomes essential. 

Such a requirement for high-speed 
random-number generation occurs in 
visual-perception experiments carried 
out at the University of Alberta, In 
this work, a minicomputer presents 
visual stimuli that consist of arrays of 
dots plotted rapidly on an oscillo¬ 
scope screen. In some versions of 
these experiments the dot coordinates 
are chosen at random, and for max¬ 
imum plotting speed, a new random 
coordinate must be available about 
every 3 microseconds (^), No soft¬ 
ware technique can provide this de¬ 
manding performance, so an analog- 
based random-number generator, 
very much like the one described by 
Mr, Mayhugh, has been used in these 


Gary Finley 

Department of Psychology 
Biological Sciences Building 
University of Alberta 
Edmonton, Alberta, Canada T6G 2E9 


experiments for a number of years. 
Recently, however, we have re¬ 
placed this analog generator with a 
much simpler all-digital device, and 
the lower cost and reduced assembly 
time inherent in this design make it 
useful to microcomputer users who 
need fast random-number generation. 
As a result of the success of our first 
version, installed in a PDP-11/34 
computer for laboratory experiments, 
we have since built several similar 
generators having clock speeds and 
word lengths suited to microcom¬ 
puter applications. Two of these 
devices have been installed in por¬ 
table video-display point plotters 
based on the Rockwell AIM-65 com¬ 
puter. We use these plotters in vision 
research studies conducted away 
from the laboratory. 

Compared with traditional analog 
versions, the digital generator offers 
decreased sensitivity to external noise 
(which can induce periodic com¬ 
ponents into the output of analog 
designs) and decreased production of 
noise that may interfere with the host 
computer. An additional benefit of 
the digital generator is complete 
freedom from the logical asymmetry 
often found in analog generator out¬ 
puts, Without very careful adjust¬ 


ments made with the help of calibra¬ 
tion programs, analog-based 
random-number generators tend to 
produce unequal totals of logic Is and 
0S“in a large sample of random 
binary outputs these totals should be 
exactly equal. Although careful 
calibration allows you to obtain 
equal 1 and 0 totals with analog- 
based generators, the Is-to-Os ratio 
tends to wander with time, requiring 
the periodic recalibration typical of 
any sensitive open-loop analog 
device. 

Shift-Register-Based Circuit 
The digital random-number gener¬ 
ator {see figure 1, page 382) is a shift- 
register-based circuit more properly 
called a pseudorandom sequencer. 
This device, discussed by Don Lan¬ 
caster in his excellent hobbyist 
reference TTL Cookbook (Howard 
W, Sams & Co., 1974), is essentially 
just a long shift register combined 
with additional logic circuitry. The 
outputs from two or more stages near 
the end of the register serve as the in¬ 
puts to the logic circuit, which pro¬ 
duces a bit that in turn feeds back to 
the register's first stage. This 
modified-ring shift register cycles 
through a number of states, each con- 
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AND OTHER PERSONAUMICROCOMPUTERS 



8" THINLINE FLEXIBLE OISK SUBSYSTEM 

(SHOWN ABOVE) FULLY ASSEMBLED & TESTED WITH 
COMPLETE OOCUMENTAItON 

1-8400* DUAL DRIVE. DOUBLE SIDED, 2 4MB S1.495 

1-8401* SINGLE DRIVE, DOUBLE-SIDED, 

INCL FILLER PANEL - SECOND DRIVE 
CAN BE ADDED LATER. 995 

*8" FLEXIBLE DISK CONTROLLERS FOR IBM 
PC A app4a NO CONTROLLER NEEOED 

Z-m . Call 

SWi" -TSHHHii OR COHIHDL DATA INTERNAL FL£XIBL£ 
DISK DRIVES TM 1D0-2/C0C 9409 
OOUBL£-SIOED, 4&TPI. 320KB. 235 

BV*"* Qwne vs height internal FLEXEBU disk drive 

QUMEIRAK142 DOUBLE-SIDED. 48TPI. 320X8 225 

SV^- TEAC Vi HEIGHT INTERNAL FLEXIBLE DISK DRIVES 

FO S5-I DOUBLE SIDED, 48TPI. 320KB . 295 

F0 55-F DOUBLE-SIDED. 96TPL 640Kfl 360 

IBMpc DOS SOFTWARE UTILITIES FROM TALL TREE 
SYSTEMS 


J FORMAT ENABLES USE OF 5V^", D/S, 96TPI 
S r FLEXIBLE DISK DRIVES PLUS 
OTHER FEATURES FOR IBM PC DOS 
1.1Q VERSION 17B. SO 

J FOHMAT-2SAME AS J FORMAT ABOVE FOR 

IBM PC DOS 2.0 . 35 

WINDHIVE ENABLES USE Of WINCHESTER 

SUBSYSTEMS FOR IBM PC DOS 2,0 35 

JFTDRIVE ENABLES IMPLEMENTATION OF 
ELECTRONIC DISK FOR IBM PC 
OOS2,0. 35 

4 UTILITIES INCLUDES J FORMAT-2. WJNDRIVE 

iiJETDRIVE . 65 

CippkZ DISK DRIVES 

DATA DflIVESW FLEXIBLE DISK EXTERNAL 

SUBSYSTEM. 275 

L501 mZ SW FLEXIBLE DISK EXTERNAL 

SUBSYSTEMS UTILIZING Vi HEIGHT 
DRIVES. Call 



(714) 632-8512 

305 S, State Colfege Blvd, 
Suite 135 

Anaheim, CA 92806 



sisting of a unique combination of 
binary bits present on the register 
outputs. The device assumes a new 
state each time a clock circuit causes 
the register to shift. When all possible 
states have appeared at the outputs, 
the first state reappears, and the cycle 
begins again. 

As the device runs through its cycle 
of states, the outputs of eight ar¬ 
bitrarily chosen register stages can be 
used as the bits of a data byte. New 
bytes can be produced as rapidly as 
the register can be made to shift. For a 
register built from LSTTL {low-power 
Schottky transistor-transistor logic), 
this circuit can generate about 40 
million random bytes per second, a 
rate far faster than that at which any 
microprocessor or minicomputer can 
operate on data. 

This method of random-number 
generation is a close hardware 
equivalent of the multiplication and 
truncation technique used by many 
software random-number routines. 
Each register shift is equivalent to a 
multiplication by two, and the selec¬ 
tion of 8 bits of the result as a data 
byte corresponds to the digit-trunca¬ 
tion process. 

The numerical values represented 
by the data bytes do not change at 
random; a precise logical function 
relates the value of each byte pro¬ 
duced to the values preceding it. In 
the case of a single shift, the value of 
the new data is at most 1 bit different 
from one-half or twice the preceding 
value, depending on the direction of 
shift. The 1-bit variation arises from 
the way that the logical feedback cir¬ 
cuit affects the bits of the current 
data* However, as successive shifts 
take place, the function relating the 
value of each new data byte to the 
starting value becomes extremely 
complex, and data bytes separated by 
a few shifts of the register have 
numerical values that appear to be 
completely unrelated, closely approx¬ 
imating the behavior of truly random 
values. 

To avoid having any recognizable 
function relating one value of the 
data to the next, you need only to 
operate the circuit rapidly enough so 
that several shifts of the register take 
place between successive acquisitions 


of the output data by the computer* 

In our microcomputer applica¬ 
tions, we use 6502-based computers 
that have a 1-MHz clock frequency* 
These machines can acquire a latched 
byte of data from the pseudorandom 
sequencer and store it in memory (us¬ 
ing indexed addressing) in about 
15^is, The 500-kH2 clock frequency of 
the circuit in figure 1 results in seven 
shifts of the register separating the 
computer-acquired data bytes, and 
the resulting stored data approx¬ 
imates random data extremely well. 

For use with faster computers you 
can sample the pseudorandom data 
more frequently (with some loss of 
''randomness'"), or you can speed up 
the device by decreasing the value of 
the capacitor that controls the fre¬ 
quency of its clock (Cl in figure 1). 

The Number Series 

At first glance, the finite size of the 
series of numbers produced by the 
pseudorandom sequencer may seem 
to be a serious drawback to this form 
of random-number generation, but a 
detailed look at the device shows why 
this is usually not so. 

The length of the cycle of possible 
states in a shift register depends on 
the number of stages in the register 
and on the form of the logical feed¬ 
back function used. For certain forms 
of this function, you can make the 
number of states as large as one less 
than the theoretical maximum of 2" 
states, where n is the number of 
stages in the register. The complexity 
of the feedback function required to 
give maximum cycle length depends 
on the number of stages involved* A 
register with 31 stages runs through a 
maximum-length cycle when the feed- 
back is a simple two-input exclusive 
NOR function that takes its inputs 
from the outputs of register stages 28 
and 31. A 31-stage shift register can 
be made with only four 74LS164 
eight-stage TTL packages. With the 
addition of another package (74LS86) 
containing exclusive OR gates and a 
final one (74LS04) to act as the system 
clock, we can build a sequencer with 
231 Qr 2,147,483,647, discrete 
output states. The circuit shown in 
figure 1 uses only six logic packages 
and a handful of resistors and 
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Diablo 


No matter what kind of computer you own, 
or what you use it for, Diablo can provide 
you with a perfea printing fit. 

You’ll find an impressive array of Diablo 
quality printers to fit any computer, from 
micro to mainframe. And Diablo accessories 
to make yours a complete printing system, 
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Letter quality, matrix, inkjet or thermal, 
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trait all Diablo printers and products share. 
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tenance and repair. And they’re backed by a 
full warranty, plus the most comprehensive 
nationwide service network of any printer 
company. 


At Diablo we understand it is not enough 
to be the leading printer manufaaurer in 
the U.S., so we are constantly looking toward 
the future, developing new answers for the 
printer demands of tomorrow. 

The only printer company you’ll 
ever need. 
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aXenix compaiiy 

24500 Industrial Boulevard 
PO. Box 5003 
Hayward, CA 94545 
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est you, call operator 606 at (800) 824-7888, in CA 
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Number 

Type 

+ 5VGND 

ICl 

74LS04 

U 

7 

IC2 

74LS86 

14 

7 

IC3 

74LS164 

14 

7 

IC4 

74LS164 

14 7 

ICS 

74LS164 

14 

7 

IC6 

74LS164 

14 

7 


Figure 1: Six TTL packages form a random-number generator capable of producing 
2,147,483,647 ^^^scre^e output states. 


capacitors, yet it produces a con¬ 
tinuous stream of bytes of pseudo¬ 
random data at the rate of 500,000 
bytes per second for more than an 
hour. 

In applications not requiring such 
speeds, you could slow the clock 
enough to stretch the cycle time of the 
sequencer to several hours. However, 
in many applications the repetition of 
number sequences is extremely un¬ 
likely even if the generator cycles 
many times during a single computer- 


program execution. This charac¬ 
teristic is due to the sequencer being 
clocked by its own oscillator, which 
is not synchronized to the clock of the 
computer. In most applications, the 
computer selects a number or set of 
numbers from the rapid continuous 
stream of numbers (half a million per 
second in this case) produced by the 
sequencer. The program then per¬ 
forms some calculations or manipula¬ 
tions using these numbers before 
reading in a new set of numbers for 


the next series of operations. Fre¬ 
quently, these operations are sepa¬ 
rated by delays of several seconds 
during which the computer waits 
from some input, such as a keyboard 
entry. 

If a small set of random numbers is 
read in once every few seconds on the 
average, then the chances of obtain¬ 
ing identical data during successive 
sequencer cycles is on the order of 
one in a million. Thus, in many cases, 
you will see no evidence of the cyclic 
nature of the device and can treat the 
pseudorandom sequencer as the 
source of a virtually infinite stream of 
random numbers, 

Demon State 

1 should clarify a few points con¬ 
cerning this design. First, sequencers 
of the form discussed here have one 
"demon state" that can trap them and 
halt operation. If all 31 stages of the 
register contain Is, then no Os can be 
produced by the feedback circuit, and 
the sequencer remains in this one 
state indefinitely. Fortunately, this 
state is not produced as a part of the 
cycle of usual sequencer outputs, but 
a remote danger exists that it may oc¬ 
cur when the power is applied or 
through the chance action of some ex¬ 
ternal event such as a glitch in the 
power-supply voltage. This frozen 
state can be escaped if you reset some 
or all of the stages of the shift register 
to 0 by applying a low pulse to the 
reset pins of one or more of the shift 
register packages. 

In the figure 1 circuit, an unused in¬ 
verter from ICl is connected as a half- 
monostable circuit, which produces a 
suitable reset pulse in response to a 
positive transition at its input. A 
spare exclusive OR gate allows this 
reset transition to come from either a 
signal generated by the computer or 
the push of a button by the operator. 

Interfacing 

The random data produced by the 
digital device described here is useful 
only if it can be accessed through the 
data bus of the computer on demand. 
You can most easily accomplish this 
by using an 8-bit parallel-input port 
that is able to latch its inputs on the 
transition of an external signal. 
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TIME ( MICROSECOWOS 1 


Figure 2: As illustrated in this timing diagram showing the figure I circuit's clock signal 
and three register-stage outputs, sequericer data remains stable for about 1.5 pis follow- 
ing a negative-going clock transition. 


Figure 2 shows the relationship be¬ 
tween the waveform produced by the 
sequencer clock and the contents of a 
few stages of the shift register. The 
register shifts on every positive tran¬ 
sition of the clock waveform- The 
positive pulses produced by the clock 
in figure 1 occur every 2/^s and have a 
duty cycle of about 25 percent. Thus, 


the data from the sequencer is stable 
for about l,5^s following the clock 
pulse^s negative transition. You use 
this transition as the signal that 
causes the latches in the input port to 
hold the current data. When the com¬ 
puter is finished with the byte of ran¬ 
dom data, the latches can be cleared 
in preparation for the latching of the 


next available random byte upon the 
clock waveform's next negative tran¬ 
sition. 

Conclusion 

We have interfaced the output of 
the sequencer described here with a 
Rockwell AIM-65 microcomputer us¬ 
ing one of the latchable ports in the 
6522 VIA {versatile interface adapter) 
provided for user applications on the 
AIM-65 board. Frequency counts of 
the 256 possible outputs of the 
pseudorandom sequencer compiled 
with this computer showed a rec¬ 
tangular frequency distribution 
indicating that each of the possible 
numbers has equal probability of 
occurrence. No discernible patterns 
appeared in the frequency counts, 
even when the set of numbers tested 
reached 200 million samples, ■ 
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This is a story about A1 Roberts, a successful yet frustrated executive 
who wanted to take advantage of the computer revolution, but just didn’t 
know where to start. In it, you’ll follow Roberts' progress as he gains more 
and more knowledge and firuxlly has the ultimate learning experience: 
a “hands-on” session in a computer store. 


HANDSO 


By Donald M. Klein 


Ol aU oi the adjectives you could use to describe some¬ 
one, "insecure" is probably the last word you would use 
to describe A1 Roberts. 

At 41, Roberts has the athletic good looks of a movie 
star. His iinancial situation Is equally handsome: as the 
national sales manager of one of the country's largest 
sporting goods companies, Roberts' substantial annual 


salary is augmented by a host of "perks" that include 
stock options, a car and access to the corporate Jet, As if 
that weren't enough, Roberts is immensely likeable and 
very down to earth. In short, he has, as they say, "every¬ 
thing going for him." Yet up until about sbc months ago 
you could send shivers of fear down Al Roberts' spine by 
simply mentioning one word; computers. 
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TI’s new Compact Computer* 

It takes over your woik, not your desk* 


The ordinary personal computer occu' 
pies too much of the ordinary desk. 

NcrwT^as Instruments brin^ you a 
cordless compact computer that puts much 
of the problem-solving power of Apple 
or IBM ™ persona! computers within your 
reach^ wherever you go* You can expand its 
internal 6K RAM and 34K ROM withTl 
Solid State Software^** cartridges for an 
elFective memory of up to 168K — more 
than enough for most personal computer 
tasks* Yet the Compact Computer 40^“ 
is smaller than a magazine page. 

TI Solid State Software cartridges^ 
containing up to 128K bytes of ROM^ let 
youpli^inpoweriiil, convenient^ easy-to- 
use application programs* Sophisticated 
software is available ri^t now for finance, 

*Beised on published manufacmret's suggesied rei^ pnoc. 

Apple is s repstered tFademark of Appfe ComputiH:, Inc. IBM k a 
regiscered trademark of InLematjotia] M^tchines Co<rp. 
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statistics and production planning, Graph¬ 
ics, spreadsheet and word processing are just 
around the comer 

Trie TI Compact Computer 40 has 
low-cost peripherals that make it even more 
useful: aTl ^J(4fertape drive for conven¬ 
ient, reliable program or data storage j 
a 4-cQlor printer/plotter; and an RS-232 


interface for talking with other computers 
or running a larger printer 

Its built-in language isTl Enhanced 
BASIC, which allows you to write programs 
in everyday words* The integrated liquid 
crystal display shows 31 charactm, which 
can be scrolled to show up to 80 per line. It 
operates on four AA alkaline batteries that 
give up to 200 hours of service. 

TheTl Compact Computer 40 offers 
solutions anywhere you go* Yet it retails for 
less than 1/3 * the price of Apple™ or IBM 
personal computers* TheTl Compact Com¬ 
puter—compact in price and size, but 
not in power See it soon at your 
Tbcas Instruments retailer 

Texas'^ 

Instruments 

Creating useful produos 
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s for 


you. 








■ "'In retrospect, I suppose it was a 
simple matter ot fear ot the un- 

f® known/' Roberts soys. "Kind oi silly, 
j 1 suppose. But it was very real to me 
- then." 

I 

■ ■ Silly? Perhaps, But A1 Roberts' 
i "silly" tear is untortunately...and 

increasingly..,typical ot the attitude 
of many of America's middle and 
upper managers today. These are 
intelligent, well-paid, often aggres¬ 
sive executives. And while their rou¬ 
tine responsibliities may very likely 
include the approval of purchas¬ 
ing computers for their corpo¬ 
rations, when it comes to their 
becoming personally involved with 
the equipment, they turn of 1 
As with A1 Roberts, fear of the 
I unknown (or fear of embarrass- 
[ ment) accounts for some managers' 
I ' reluctance to us© computers first 
I hand. Others claim that computer 
I implementation is a "clerical" task, 
I and as such is beneath their station. 
I Still others claim that they "don't 
I have the time/' or that computers are 
I "fine for accountants and bookkeep- 

I ers, but not applicable to what I do/' 
I While if is true that computers are 
I better suited for some tasks than for 
I others, and that they do, indeed. 
I require the somewhat "clerical" task 
I of being manipulated by a key- 
I board, the truth of the matter is that 
I most middle and upper managers 
1 would like to take advantage of the 
I "computer revolution" if only they 
I knew how. 

I As Al Roberts discovered, obtain- 
I ing that knowledge was easier than 
I he had feared. 

I 'Tf all cam© to a head sometime 
I around the holidays," Roberts 
I recalls. 

I "It was just one of those days...you 
I know, when nothing goes right? Any- 
I way. It was about ten in the morning 
I ...my secretary had called in sick. 
I and I was just about to call personnel 
I and request some help from the typ- 
I ing pool when I was interrupted by a 
I young marketing assistant who had 
I been dispatched to find me. He told 
I me he was new, that he worked for 
I Robert Bradshaw, (our unbelievably 
I humorless director oi marketing), 
I and that Bradshaw needed some 
I important sales data as quickly as 
I possible. 

I 1 invited the yoiing man to sit down 

I and asked him what the urgency 
I was all about. He politely explained 
I that the marketing department was 
I planning the introduction of a new 
I product...a quoit game called 'Hoity 
I Quoity'.. and that their research indi¬ 


cated that there was a correlation 
between the sales of our archery 
and horseshoe sets and the pro¬ 
jected sales of the new product. The 
information Bob Bradshaw wanted 
was nothing less than a complete 
breakdown by marketing area of 
the sales figures for what we call 
'shoes' and 'arrows' ior each of the 
last five yearsi What's more, he 
wanted it by the end of the day... 
preferably before lunch. 

"Young man/' I said to him. "what's 
your name?" 


"Lathrop, do you realize what 
you've done?" I asked, my eyes 
burning with intensity, 

"Me? What I've done?! N,.no. Sir, 
I'm afraid, I don't, Sir." By this time 1 
can assure you that young Lathrop 
was sorry he hadn't token a job with 
PPG or General Motors. 

■'What you've done, young man, is 
manage to get yourself between a 
rock and a hard place. You've got 
Bob Bradshaw in back of you. 
expecting you to come back upstairs 
with a pile of sales numbers, and me 
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"Lathrop," he answered. "John 
Lathrop." 

"Lathrop, how old are you?" 
'Twenty-three," came the 
response. 

"And I assume you're well edu¬ 
cated? MBA and all that sort of 
thing?" 

"Yessir." At this point the poor kid 
was starting to sweat, wondering 
desperately why I was giving him 
such a hard time. But there was a 
method to my madness, if not my 
meanness. 

”*VlraULDWT/^ 

MAKE MORE SENSE 
TO HAVE ALL 
OF THIS 

ON COMPUTER?" 



in front of you. telling you you're not 
going to hove that data. Not today, 
anyway, and probably not tomor¬ 
row. either. There's just too much 
work involved...too much searching, 
too much reading, too much writing 
and too much calculating." 

Young Lathrop looked like he was 
going to be sick. His first mission to the 
dreaded sales department, and he 
was failing. 

"Unless." I sold, "unless,.." 

The color returned to Lathrop's 
face as he started to realize that 
there might be an alternative to 
coming up empty-handed. 

"Unless what. Sir?" he managed. 

"Unless, of course, you were able to 
lend us a hand yourseit. You see/' 1 
said, gesturing to the wall ot file cabi¬ 
nets that lined the hall outside my 
office, "all of the information you 
want is in those files. It's getting it out 
of the files that's the problem." 

'"That's fine. Sir," he said with audi- 





















ble relief, “Just let me get my calcula- 
ton and ru be right back/' 

'Take mine/' 1 said, tossing it to 
him, “And make yourself at home 
at Julie's desk, She's out sick today 
anyway/' 

And so my method paid off: at the 
risk of feeling only slightly guilty I 
snaked one of Bradshaw's own boys 
to do my grunt work for me. The thing 
is, 1 knew in my heart there was a bet¬ 
ter way...a saner way.,,to get those 
statistics than chaining a budding 
young executive to a file cabinet 
and a calculator lor five or six hours. 1 
suspected that John Lothrop knew ii 
too, and my suspicion was confirmed 
when he asked me the following 
question: 

“Mr Roberts,,.wouldn't it make 
more sense to have all of this on 
computer?" 

He was, of course, right, 

You know, I have to laugh when I 
think back on that day, but at the 
time it wasn't very funny. There was 
just too much for John to handle by 
himself, so 1 rounded up a couple of 
secretaries and pitched in myself to 
get the job done. It took the four of us 
seven hours oi searching, writing, 
tabulating and typing. By the time 
we were finished 1 was exhausted. 
But what really bothered me was the 
comment that John had made ear¬ 
lier in the day...the one about having 
everything on computer. 


That thought nagged at me all the 
way home. 

The next morning, I ran into Bryce 
Deeter on the train, Bryce is the fleet 
manager for a huge manufacturing 
company. He's in charge of all their 
vehicles, ranging from the passen¬ 
ger cars used by their sales people, 
to the trucks they use for shipping 
and repairs. They even have their 
own limousine fleet! Anyway, Brycs 
is a friend, and I'm always glad to 
see him, 1 really don't know much 
about the details of his business, but 
Vm always teasing him about up¬ 
grading his fleet. When 1 saw him that 
morning I grabbed the seat next to 
him and asked him when he was 
going to buy a fleet of Ferraris. 

“Not this week, pal,'' he said. ”I just 
convinced the CEO to spend his 
money on something reaJiy classy,, ,a 
bunch of desktop computers/' Natu¬ 
rally. my ears perked up. 

“Oh really? Tell me more. I've 
been thinking about taking the 
plunge myself/' 

“That's funny, " he replied. “I 
would've thought that you guys were 
totally computerized over there by 
now," 

“On a corporate level we are," I 
explained, Tor things like payroll 
and manufacturing. But that's not 
what I'm interested in. I want some¬ 
thing that can help me, you know, to 
get through my daily workload." 


“Oh I know, alrightl" Bryce ex¬ 
claimed, “Why do you think I was so 
hot to get some units for us? Listen/' 
he continued, moving closer so that I 
wouldn't miss an ounce of his enthu¬ 
siasm, “those things are going to 
change my life, Here" he continued, 
taking a magazine article from his 
briefcase, “look at this/' 

The article was entitled “FROM 
ENGINEERS TO POETS, AMERICANS 
ARE LEARNING TO LIVE WITH COM¬ 
PUTERS/' and it detailed several 
case histories about people from all 
walks of life who got “computerized.'' 
The first example was a chief engi¬ 
neer of a large consumer appliance 
firm. The article told how he used 
very sophisticated computers to 
design three-dimensional schemat¬ 
ics of new products. 'Computer- 
Aided Engineering' they called it, 
and while it was fascinating to read 
about, frankly, I couldn't see how it 
applied to me at all. 

“Bryce, this is all very interesiing, 
but why in the world do you need 
equipment like that in your job?" 

“Keep reading," he said, “See what 
it says here? 'Although computer 
applications dominate high-tech 
indusiries, the advent of the personal 
computer has allowed previously 
non-technical people to benefit as 
well. And while it comes as no sur¬ 
prise that engineers are among the 
most likely to find ways to apply per¬ 
sonal computers to their everyday 
lives (the chief engineer, for exam¬ 
ple. uses his personal computer for 
scheduling and planning), we are 
now seeing general businessmen 
growing increasingly dependent on 
their micros. For example, take the 
case of a chief financial officer of a 
major aircraft manufacturer who 
reports that 60 percent of his work¬ 
load is now put on computer, includ¬ 
ing all of his charts and graphs,,, 
work previously done by hand with 
far less satisfactory results.' 

“See," Bryce said. “I can't wait to 
get my hands on one!" 

“Me neither/' I said as the train 
pulled into the next station, “only Tve 
got one small problem/' 

“What's that?" 

"1 don't know what to do with it 
when I get it!'' 

Although Bryce knew that I wasn't 
joking, he couidn'i help laughing at 
my confession. He was still chuckling 
when the new passengers climbed 
aboard, Among them was Sally 
Peters, Sally is a purchasing agent 
with a metal relinishing outfit and 
both Bryce and I know her and her 
husband from when they used to live 
in town, 
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”Hi. guys/' Sally said as she joined 
us. "What's so funny?" 

“Our friend here has a classic case 
of 'Compufear/ " Bryce answered. 
"What's the matter, Roberts? Are 
you intimidated by a few pieces of 
wire and plastic connected to a TV 
screen?" 

"Well/' I countered, "I wouldn't 
exactly say 'intimidated/ but I will 
admit to a slight case ot ignorance/' 

"Have you ever actually tried to 
us© on©?" Sally asked, '"They're 
really a lot friendlier than they're 
accused of being." 



mYOUDONT 
NEED TO KNOW 
PROGRAMMING...” 


I had to admit that she did hove a 
good point; for all my alleged con¬ 
cern about computers, I had never, 
in my entire life, as much as typed in 
one command, 

"As a matter of fact, no," I con¬ 
fessed. '"I don't know the first thing 
about programming." 

If my earlier comment had struck 
Bryce as humorous, this one struck 
him as hilarious. 

"PROGRAMMING!" he bellowed, 
"I thought you were a sales man¬ 
ager, not an electronics engineerl" 
'"Al,"|Sally chimed in, "you don't 
need to know anything about pro¬ 
gramming to use a p.c.l" 

"P.C.?" I said, more than a little 
sheeptehly. "What's a p.c,?" 

"Peisonal computer. Look, you 
don't qBBd to know about program¬ 
ming at all. When we first got our 
. comp|iters at the office I was a ner¬ 
vous yreck, rd been doing my 
purcltosing analyses a certain way 
for yefars, and I was really comfort¬ 
able yith it, I was scared to death 
that I'd hove to learn a whole new 
way ^ do my job," 

"Well? Didn't you?" 1 asked, 

"Not at all I Sure, it took a little while 
to ledrn how to operate the machine 
itself; but it's sort of like training an 
assistant..,you teach if. it doesn't 
teac^ yoot I still use the exact same 
procedures I've always used, only 
now the computer does the work for 
me/And I still don't know anything 
about programming," 

"But you do hove to be willing to 
learn some abbreviations/' Bryce 
said. "Sometimes I think that comput¬ 
ers were invented by the same guys 
who invented CD radios; there's Just 
as much Jargon." 


"Like what?" 1 asked. Whether or 
not they realized it, Bryce and Sally 
were giving me my first computer 
lesson, and I was really getting Into It. 

"Like RAM, ROM, bit and byte," 
Bryc© said. 

"Sounds like the words to an old 
rock and roll song I Whal does it 
mean?" 

"RAM means 'random access 
memory,'" he advised, "This means 
that the CPU...the actual "brain" of 
the computer...can add or take from 
this memory whenever it wants to." 

"Oh,'' I said. Suddenly, my first les¬ 
son wasn't so much fun anymore, 
but I didn't let on. Undaunted, Bryce 
continued. 

"ROM, on the other hand, stands 
for 'read only memory.' That means 
the CPU can take information ou/ of 
this memory, but can't add to it." 
Then h© said something which 
almost made sense: 

'Ut's kind of like the difference 
between a tape recording and a 
record. ROM is like the record. You 
can listen to it.. .or, in this case, take 
information from it...but you can't 
add to it or alter it. The RAM allows 
you to do both: Just like a tape 
recording, you can add to it or take 
from it." 

"If that's the case," I asked, "why 
bother with ROM at all? Why not Just 
hove RAM?” 

"That's a good question," Sally 
said, "but it turns out that there's an 
equally good answer ROM is mem¬ 
ory that's installed at the factory. You 
can think of it as being 'sealed into' 
the computer. It stays there all the 
time and is applicable to whatever 
you're using the computer for. But 
RAM is temporary, it lasts only as 
long as you have the computer on. 
When you turn it off, the RAM goes 
away. Still, you need RAM capacity, 
otherwise you can't use the com¬ 
puter to do what you want it to do" 

"Okay," I said. "I think I've got it. 
Now this might not be a perfect anal¬ 
ogy, but tell m© if it makes sense. 

"Let's say that I have a certain 
vocabulary I hove learned over the 
years. You could soy that those words 
are in my memory...sort of built into 
my brain. Now let's soy I have a con¬ 
versation with somebody, I us© those 
words... and maybe even some other, 
new words that I'm using for the first 
time. During the conversation. I'm 
using my memory in a flexible kind 
of way...I'm using it to create a con¬ 
versation...a conversation that's rele¬ 
vant to what 1 want to communicate 
at that time. But once that conversa¬ 
tion is over, it doesn't take long for me 
to forget what the exact exchange of 


words was. If 1 do want io remember 
it. I'd better write it down or tape 
record it. But the basic vocabulary... 
the words that I drew from to create 
the conversation...stays with me long 
after the conversation itself is over. In 
this analogy, the vocabulary I've 
learned over time is my ROM. The 
conversation is the RAM, Right?" 

"Well, not exactly,'' Bryc© said, "But 
it's not all wrong, either. In your anal¬ 
ogy, the vocabulary is your data 
base, not your memory. But you are 
right in that the ROM is fixed, or 'built 
in/ while the RAM gives you flexibil¬ 
ity and allows you to manipulate the 
data base the way you want to," 

"I've got to admit, it is a little 
confusing.'' 

"Sure it is...at first. But it's like any¬ 
thing else: one© you start to learn 
about it, it becomes easier and eas¬ 
ier. The problem most people make 
is that they assume they have to 
learn too much about computers in 
order to use them. Sure, you should 
know the difference between RAM 
and ROM, but a superficial knowl¬ 
edge is all you need. It's like knowing 
about horsepower and torque," 
he continued, "Do you know what 
horsepower Is?" 

"Sure," I said. "Everybody knows 
what horsepower is," 

"Wrong,'' he said, "hardly anybody 
knows the true engineering defini¬ 
tion of horsepower. But everybody 
understands the concept of horse¬ 
power, and that's ail you need to 
know to use it in a practical sense. 
Well, the same is true about many of 
the terms that apply to computers. Ail 
you hove to know is that before you 
buy a computer, you need an ade¬ 
quate amount of RAM." The lesson 
was getting to be fun again. 



\LL WE’D NEED 
IS... A STANDARD 
SPREAD SHEET 
PROGRAM.” 


"But what's 'adequate?'" I asked. 

"Well," he said, "let's go back to the 
horsepower analogy. How much 
horsepower is adequate?" 

"It depends," I said. "Are we tolk- 
ing about sedans? Sportscars? 
Motorcycles? Trailer trucks?'' 

"Exactlyl" Bryce said, "It depends 
on what use you have in mind. Most 
p.c.'s have anywhere from 16k io 64k 
RAM, but some hove as little as Ik 
and others go as high as 256k, Again, 














RUGGED. COMPACT. 


STIEGMAN 

The KAYPROII, our powerful, inexpensive, professional little computer, will help you 
reach new heights of productivity and creativity. To make your ascent even easier, we throw 
in a strong package of software that includes word processing, statistical or financial model¬ 
ing, list database, spelling checker, two high-level programming languages, and the popular 
CP/M operating system. 

And if that weren’t enough, the KAYPRO II is fully portable. Just flip up the keyboard, 
click the latches, grab the convenient carrying handle, and away you go. The KAYPRO II 
is at home on the most crowded desk, lab bench, library carrel, or kitchen table. It’s perfect 
for field applications, and it even fits under the average airplane seat. Who says you can’t 
take it with you? 

At only $1795 including software, though, the most impressive thing about our compu¬ 
ter may be its down-to-earth price. You could throw away 
our software package and substitute your own, and you’d 
still be paying half of what a competitive machine would 
cost. Give it some thought, then ask your local computer 
dealer to give you the rest of the story. We think you’ll find 
it rather interesting. 


The KAYPRO 11 Poriable Computer: 64 k RAM, 9” green phosphor monitor, 191 k storage on 
each of two double density disk drives. CP/M 2.2 operating system, software: SI795, complete. 

CP^M h a rcisUiertcl trademark uf Dtgiia] Kcicareh, Inc. 

Kay pro, Dtv ol Non-Linear Systems, 533 Stevens Ave,. Solans Beach, CA. 32075, (6t9l 4813424 



The personal portable 







































OfFice Systems 

presents 

the future- 


without 
the shock. 


Guiding an office into the future can be a very 
shocking experience, especially in the ever evolving 
world of affice automation. 

But at Exxon Office Systems, we've worked hard to 
take the high anxiety out of high technology. You see, 
we’ve brought the high-tech office down to earth by 
designing it to grow the way you grow. 

For instance, you can start an office automation 
system simply with just one of our remarkable EXXON 
500 Series Information Processors. 


Then as your needs grow you can expand, work¬ 
station by workstation, duster by cluster, up to a fully 
functions, shared resource office automation system 
... The EXXON 8400 Series System. And that means 
you'll never face the shock of owning expensive word 
processing equipment that’s obsolete because it can't 
expand. 

The EXXON 8400 Series System’s fully functioned 
capability is awesome. Operators can create, edit, 
reformat, file, share and retrieve documents, all with 










This is one information processor 


that reaiiy can be the start 
of something big. 


simply the touch of a key. 

There’s a dictionary to check spelling automatically. 
An electronic mailbox for sending messages. A pro- 
CTam for keeping calendars and scheduling meetings. 
A tickler file with an electronic signal to alert you to 
appointments, and more. 

The EXXON 8400 System features an advanced 
central controller/microprocessor. Its upgradeable 
storage can hold up to 235,000 pages of typed material 
and supports up to sixteen systems, archiving or 


stand-alone workstations. 

Start automating your office now with one of our 
EXXON 500 Series Information Processors. And step 
into the future without the shock of unnecessary costs 
from expanding or upgrading inefficiently. 

For more information on the EXXON 500 or our new 
upgradeable and expandable office automation sys¬ 
tem, just send in the coupon below. 

Or call 800.327-6666. Available now in the New 
York Metro area, p— 
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D the EXXON 500 Series InformatiQn Processor 
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Please have your reptre^entativecail. 


Name _ 
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ii it's reaOy important to you, you can 
learn the exact scientific explana^ 
tion ot what that means, but it really 
isn't necessary." 

"Then how com© you learned all 
that stuff?" 1 asked. 

"Well, it's a tunny thing/' he said, 
"but I didn't consciously set out to 
learn it...l sort of acquired it. You'll see 
.. .the same thing will happen to you," 

As it turns out, Bryce was right: I d/d 
come to learn all about bits and 
bytes and everything else that 
seemed so mystical that morning on 
the train, But what I maiiy wanted to 
know was how were all those bits 
and bytes going to help me? It's one 
thing to understand what a com¬ 
puter IS, but it's something else again 
to understand what a computer does. 

When I got to the office 1 asked 
Julie to get John Lathrop for me on 
the phone, and then to hold my calls, 
Today, I had decided, was Teach A1 
Roberts About Computers Day.' 

Lathrop didn't sound too happy to 
hear from me, but I told him it was 
important that he come to my office 
as quickly as possible. He did, 

"Lathrop," I said, "I need your help. 
Are you willing?" 

"Sure," he replied. "As long as you 
clear it with Mr. Bradshaw/' 

"Oh, Bradshaw won't mind/' I as¬ 
sured him, "In fact, by helping me, 
you'll be helping him too. The real 
question is are you obi© to help me?" 

"That depends. Sir, What is it that 
you want help with?" 

"Computers, Yesterday was a terri¬ 
ble waste of time, and I got the feel¬ 
ing that it was particularly frustrat¬ 
ing lor you because you, unlike me, 
knew exactly how a computer could 
have helped us," 

'That's true," he admitted. "We 
could have knocked that project off 
in a matter of minutes. All we needed 
was a micro and a standard spread¬ 
sheet program. In fact, when I was in 
school we..." 

"Wait a mlnutel Stop right there!" I 
exclaimed, “That's just the point, 
John. I don't know what a 'micro' is, 
let alone a 'standard spreadsheet 
program.' In fact, I just learned about 
RAM and ROM this morning. We're 
going to have to take this real slow." 

“Okay/' John smiled, "I get the pic¬ 
ture. But if we re going to do this right, 
this is the wrong place to be doing it. 
We should go to one of those com¬ 
puter stores. There's one about ten 
blocks from here, and if we go over 
now, it'll probably b© pretty empty." 

“Julie," I said into the intercom, 
"Call Bob Bradshaw and tell him I've 
kidnapped Lathrop. Tell him I'll 


return him unharmed by the end of 
the day." 

"Yes Sir/' she said, and we were off. 
The place John took me was 
exactly as he described It: a com¬ 
puter “store." 1 had passed by it 
several times before, but I never 
actually looked inside. I guess I 
thought it was just a place to buy 
video games, but I got over that 
notion in a hurry. There must hove 
been fifty computers on display, 
ranging Irom the kind you hook up to 
your own television set to little porta¬ 
ble units that you con use anywhere 
...even on airplanes. 

John apparently knew Ted, the 
manager, from his previous visits, 
and ha explained why we were 
there. 

TAKING MY SEAT 
IN FRONT OF THE 
MACHINE, “HOW 
DO I TURN IT ON?" 


"You've come at a perfect time/' he 
said. “We get pretty busy around 
lunch time, but right now. I can give 
you all the help you want. For start¬ 
ers, why don't you tell me what you 
do for a living, and give me a couple 
of your 'typical days '" 

I spent about fifteen minutes de¬ 
scribing my job, and then Ted made 
two observations: one, that ©very 
day was ditterent from the day be¬ 
fore, and the other, that most ot the 
numbers work I did involved analyz¬ 
ing the same data (for example, 
sales of a particular inventory item) 
over and over again for each of the 
different sales areas. He also ascer¬ 
tained that the 'generation of the pri¬ 
mary data' (for example, the sales 
figures themselves) were provided 
and reported for me by the appro¬ 
priate sales reps. 

'Tou/' he finally said with a big 
smile, "are ripe for computerization." 

'"Great,'' I said, "So computerize 
me." 

"First," he said. "I'm going to soft- 
ware-izs you. One of the biggest 
mistakes people make is to buy a 
computer...what we call the 'hard¬ 
ware'...first, only to find that the pro¬ 
grams tor the things they want to do 
aren't available for their machine. 

"In your cos©,'' he continued, "the 
sottware you want is among the most 
popular made. For example, you'll 


want something called an electronic 
spreadsheet program. These are 
sold under several different brand 
names/' 

"What do they do?" I asked. 

"Rather than explain it," he said, 
'Why don't I demonstrate it? In fact, 
why don't you demonstrate it to your¬ 
self?'' With that he led me across the 
floor to a row of computers, 

'Take your pick," he offered. 
“They're all equipped to handle 
spreadsheet programs." 

I surveyed the machines and ulti¬ 
mately selected one that I had seen 
advertised before, 

"Okay," I said, taking my seat in 
front of the machine. "Now what?" 

'”I\irn it on." 

"How?" I asked, and both Ted and 
John couldn't resist laughing, 

"It's really tricky/' Ted cautioned. 
"You push the on' button," 

"Careful, Ted/' I joked. "1 can get 
your friend Lathrop fired in two sec¬ 
onds flat." 1 pushed the button. 

''Now what?" 

"Now you load the program." 

I was beginning to teel like Luke 
Skywalker in "Star Wars/' My pulse 
actually quickened. 

"How?" 1 asked. 

"Insert this diskette into the disk 
drive." 

Now, I had heard the terms 'disk' 
and 'disk drive' before, but this was 
my first hands-on experience with 
them. The diskette, or 'floppy disk' 
as it is sometimes called, looked 
like one of those old viewmaster 
disks, only a diskette is a little big- 
ger-about five inches square. I say 
'square' even though it's a disk be¬ 
cause the disk stays in its llffl© paper 
cover...kind of like a miniature 
record album„ .ev©n when you insert 
it into the disk drive housing. Insert¬ 
ing it is easy enough...you just push it 
through a slot, like mailing a letter. 
When you've pushed it in as for as it 
goes, you pull a little tab down over 
the slot to lock it in. The whole pro¬ 
cess takes about three seconds. 

"Okay," I said, feeling rather proud 
of myself. "Is it loaded?" 

"Almost/' Ted said. "All you've got 
to do is push a few buttons,'' 

Every computer has a different 
keyboard, but they're all basically 
the same. They look and feel very 
much like an electric typewriter key¬ 
board. but there are a few extra 
keys. On the machine I had selected 
on© of these extra keys is marked 
'RESET' and that's the key Ted told 
me to push first. Then he told me to 
push a key marked 'CTRL' (for con¬ 
trol) while pressing the 'p' key. 
Finally, he had me push RETURN,' 









"Hyatt was a pioneer of local area networks. 

When Datapoint introduced the first one, we ordered." 

—Bqb Regan 

V.P. Management Information Systems 
Hyatt Hotels Corporation 



**Local area net- 
works are the hot 
topic in data pro¬ 
cessing these days. 
But they're nothing 
new to us/' says 
Hyatt's Bob Regan. 
* ‘Ours have been up 
and running for five years." 

When Datapoint introduced the 
first local area network, the ARC* 
system, in 1977, Hyatt was among 
the first to install it. Today there 
are approximately 5,000 ARC local 
area networks in use, far more than 
any competing system. 

“One reason the ARC network 
has been so effective for Hyatt is 
because it's easy to expand," says 
Regan. “Hyatt has had phenome¬ 
nal growth, and the ARC has kept 
up. When more people needed the 
system to do more work, we simply 
added to the network." 

The ARC local area network can 
be expanded virtually without limit 
by simply plugging in additional 
Datapoint processors, printers, 
storage disks, and terminals. Each 
new processor adds power to the 


network so new users get the same 
fast response the original users 
were getting. Companies can 
closely match the power of an ARC 
system to their needs, expanding in 
small, inexpensive increments in¬ 
stead of buying “more computer 
than they need" in order to have 
room for growth. 

What's more, Datapoint systems 
can be expanded or upgraded with¬ 
out replacing software. “We run 
some programs on ARC networks 
that were originally written for our 
first Datapoint computer more than 
ten years ago," says Regan. “That 
means we didn^t lose any of the 
money we invested in program¬ 
ming and training. And it made the 
growth steps easy on our people. 
The changeover to the ARC net¬ 
work was accomplished in only 
two days." 

No matter how far an ARC sys¬ 
tem is expanded, all the users can 
have access to all the data except 
where security precautions are in¬ 
stalled. So even though more and 
more people are using more and 
more computers, there's never a 


need to duplicate files. 

"At present, Hyatt operates 
forty-five ARC systems," Regan 
says. “Others are in the planning 
stages right now. On the operations 
side we use them for accounting, 
reservations, and group sales. At 
Corporate we use them for account¬ 
ing and for systems development. 
Obviously, we depend on them 
heavily. They're like the meters 
where we check our own financial 
performance. They simply have to 
work. And they do. 

“Hyatt has stayed with the ARC 
system because it's been cost-effec¬ 
tive. That's the bottom line. I can 
recommend a certain system to a 
hotel, but in the end, the system has 
to sell itself. And keep selling itself 
after it's installed. Our Datapoint 
ARC systems have done that." 

For more about Datapoint, call 
(800) 531-5639. In Texas, call (800) 
292-5099. Telex 767300 in the U.S.; 
06986622 in Canada; or 923494 in 
Europe (UK). Or write Datapoint 
Corporation, Marketing Communi¬ 
cations T41PM, 9725 Datapoint 
Drive, San Antonio, Texas 78284. 





































and instantaneously the screen lit 
up- From left to right there were four 
columns, marked A, B, C and D. 
From top to bottom there were 
twenty lines, each appropriately 
numbered, 

“Does that look tamlliar?'' Ted 
asked. 

“Sort of. It looks more or less like the 
format of one of my sales forecast 
worksheets," 

"What would be required to make 
it look exactly like your sales forecast 
charts?" 

“Well, for on© thing, I need more 
than twenty rows. IVe got fifty mar¬ 
keting areas that I do projections for" 

“That's no problem/' John volun¬ 
teered. and by pushing a few but¬ 
tons, an additional thirty lines 
appeared along the left hand side of 
the screen, 

“You can add more columns, too." 
Ted said, “but obviously you're lim¬ 
ited by the width of the paper that 
the computer will ultimately print out 
on." 

“Okay. That makes sense. But how 
do 1 assign names to the rows and 
columns?" 

“You just type them in. It'll take you 
all of about thirty seconds to learn,” 
Ted said, and he was right. When you 
want to enter words or numbers into 
a computer, you have to place a little 
blinking light called a "cursor" in the 
position where you want to put your 
entry. You place the cursor into posi¬ 
tion by pushing certain keys on the 
keyboard: some make it go up and 



down; some make it go left and right. 
Using these keys, you can position 
the cursor virtually anyplace on the 
screen in just a matter of seconds. 

"Okay.” Ted said when I had 
aligned the cursor with the first row. 
“What do you want to call that row?" 

rOR THE FIRST 
TIME, I WAS 
STARTING TO 
APPRECIATE THE 
PRACTICAL 
APPUCATION OF 
THE COMPUTER” 


“Weil, all of our marketing areas 
have names and numbers. Unfortu¬ 
nately, the numbers don't coincid© 
with the names alphabetically, 
which has always been sort of a 
pain in the neck, but usually 1 make 
my charts by market area name, in 
alphabetical order." 

“In other words," Ted figured, “if 
you were to put your market areas in 
fifty rows in alphabetical order and 
then were to put the appropriate 
numbers next to each one, the num¬ 
bers would read something like 12, 
22,45.13 and so on. Instead of 1.2,3.4 
and so on?" 

“That's right. It's not really a big 
deal but it is a nuisance since some¬ 
times we do analyze the data by 
market area number" 

“And don't you ever analyze the 
data by a sales rep's name, too?" he 
asked, 

“Oh, sure." I replied. “But that's a 
whole other story." 

“It doesn't have to be." Ted said 
smiling, “That's one of the beauties of 
a program like this. You can enter 
your sales data under several differ¬ 
ent code names at once, so that you 
can analyze it any way you want to." 

For the first time, I was starting to 
appreciate the practical application 
of the computer. 

"In other words," I asked, “once I 
have this thing fed properly. I can 
find out sales either by market area 
name, market area number or sales 
rep's name just by pushing a few 
buttons?" 

“That's the whole idea." Ted said. 
Now I was smiling, too. "But wait a 
minute," he continued. "As they say, 
you ain't seen nothin' yet." 

“Go on." 1 encouraged. 

“Let's go back to your sales fore¬ 


casting example. I would imagine 
that in the sporting goods business 
your sales are variable by season, 
right?" 

“Sure," I replied, 

“Well, I'm just guessing, but I would 
imagine that it makes forecasting a 
bit difficult. I mean, don't you find 
that the percentage by which you 
anticipate sales varies by quarter, 
depending on the seasonality of the 
product in question?" 

“Sure it does," 1 replied, “but w© 
sort of fudge over that. It's hard 
enough to do projections on an annu¬ 
al basis, let alone do quarterly ones 
that are adjusted for seasonality/' 

“But would it be helpful to you if 
you could have that Information?" 
he asked 

“Let's put it this way." I said. “It 
would be a luxury, not a necessity. I 
mean, it would allow me to forecast 
more reliably, and it would help the 
sales reps figure which products to 
put more time against..." 

"So it's something you'd like to 
have, then?" he concluded. “Be¬ 
cause it's something that the com¬ 
puter can figure out for you in just a 
few seconds. And it can figure It for 
you by market area, by sales rep, by 
sales district or by any other classifi¬ 
cation you want." 

“That's unbelievable/' I muttered. 

“And that's stlH just the tip of the ice¬ 
berg," he went on. “Suppose you do 
a dollar forecast for your entire prod¬ 
uct Une for the year. Now, the com¬ 
puter will save you a lot of time and 
effort, but you still have to do some 
work, and doing that type of analysis 
does require a lot of input. Anyway, 
let's say that you've completed your 
analysis and you've got it aO printed 
out, and then someone teDs you the 
bad news that the prices on six of 
your items are going to be in¬ 
creased, each by a different per¬ 
centage. Under your current method 
of forecasting, what would happen?" 

“I'd get an instant migraine head¬ 
ache." I replied, "then I'd go back to 
the drawing board and recalculate 
everything. It would take days," 

"Not anymore," Ted said, flashing 
that grin again. “With this program. It 
would take minutes." 

"There are other ways you could 
manipulate the data, too." John 
offered, "For example, suppose that 
after you get the whole forecast com¬ 
pleted you find out that marketing 
has increased the ad budget for sev¬ 
eral of the items and os a result we 
anticipate an x percent increase on 
those items. Obviously, that's going to 
change your entire forecast, not only 
for the items In question, but for the 
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Hewlett-Packard’s 
new personal 
computer is up to 
5times&ster 
than IBM’s. 

And half the size. 


Take two personal computers: Hewlett- 
Packard’s new Series 200 Model 16 and 
the IBM PC. Run the same software — 
Context/MBA™—and solve the same 
problem. 

You’ll see one big difference. It takes 
the IBM minutes to do what the HP 
200 can do in seconds* And that’s just 
the beginning. 

With Context/MBA™ integrated 
software, the HP 200 can do word 
processing, spreadsheet projections, 
indexing, filing and graphics all at one 
time. Change one number in a projec¬ 
tion ... and the graphs change, auto¬ 
matically. It’s that easy. And with the 
HP 200, it’s just about that fast. 

Because, with its super-powerful 
MC68000 micro-processor, the HP 200 
can address 32 pieces of information at 
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one time. (Twice as much as the IBM.) 

And it’s got the memory to handle 
big, complicated problems. {You 
can have as much as 768Kb.) 
But for all its power, the 
HP 200 is surprisingly small. 
The whole computer, not in¬ 
cluding the keyboard, meas¬ 
ures just 12" across by 13" 
deep. So, putting a personal 
computer on your desk doesn’t 
mean taking everything else off. 

If you’d like to see how the HP 200 
measures up, call (800) 547-3400. (In 
Alaska, Hawaii and Oregon call (503) 
758-1010 or TTY (503) 758-5566.) 
Ask operator #441 for more informa¬ 
tion and the name of the HP dealer or 
sales office nearest you. 


‘Recalculadng and ncfreshing s screen with words, numbered 
and graphics- Both ran equivalent ContaKt/MBA™ progrBins. 

Conttil/MBA™ is a tradt^mark of Context Klanagement Inc. 
IBM ■£ a trademark of Lntemational Business Machines. 









line in total. With this program, you 
can automatically calculate the 
etfect that changing one variable 
will hove on the entire forecast." 

''In other words," 1 said, trying to 
grasp the lull implications of this 
incredibly powerful device, "I can 
ploy Vhat if' games all day long," 

"That's right," Ted agreed. "And 
that's exactly what more and more 
executives are using p,c,'s for. They 
really let you explore options. And 
you can just imagine how these 
things have changed the lives of 
people in the financial community! 
Number crunching is a thing of the 
past," 


KVE HEARD 
ABOUT WORD 
PROCESSORS, BUT 
/ THOUGHT THEY 
WERE COMPLETELY 
DIFFERENT 
MACHINES" 


"But they help you do more mun¬ 
dane things, too " John added. "For 
example, there's a program called a 
'data base management system.' It 
allows you to manipulate or 'play 
with' huge collections of individual 
pieces of information." 

"Like what?" I asked. 

"Like your inventory. Or like your 
customer names and addresses. 
With a DBMS you can organize all of 
your accounts, say, alphabetically, 
or by volume, or by earned discount, 
or by terms, or by any other variable 
that would be useful to you." 

"For what type of practical appli¬ 
cation?" 

"Let's say that you hove a certain 
type of promotion which you feel 
only customers doing a certain mini- 
mum volume would be interested in, 
Rather than culling through all of the 
accounts manually, or requesting 
each sales rep to file a report, you 
could simply ask the computer to do 
the work for you and present you 
with a list of qualifying accounts. You 
could then write each customer a 
personal letter, explaining the pro¬ 
motion in terms of their specific 
stores' sales, and even have the 
mailing labels printed up,,,all by 
computer. 

"You're right,..that does sound 
pretty exciting. My secretary would 
be happy to have one of these com¬ 


puters, too!" 

"Don't laugh," Ted said, ''You would 
be amazed at how a computer can 
increase your secretary's efficiency, 
especially if you get a word process¬ 
ing program." 

"I've heard about word proces¬ 
sors, but I thought they were com¬ 
pletely different machines." 

"Those are called 'dedicated' 
word processors/' Ted explained, 
"and those are completely different 
machines. In effect a dedicated 
word processor is a computer that 
'specializes' in word processing. The 
alternative is getting a word process¬ 
ing program. That's a diskette, just 
like a spreadsheet program, that 
allows your computer to function as 
a word processor when you want it 
to, but allows it to turn back into a 
computer when you need it to." 

"So what's the advantage of a ded¬ 
icated word processor, then?" 

"The advantage is that they are 
customized to handle only word 
processing problems, so they are 
somewhat easier to operate and 
they can perform more word pro¬ 
cessing tasks than diskettes. In that 
sense, if you know that you'll never 
want to use your computer for any¬ 
thing other than word processing, a 
dedicated machine makes sense. 
But in your case, I'd recommend a 
conventional microcomputer with a 
couple of word processing pro¬ 
grams," 

"Why do I need a couple of word 
processing programs? Isn't one 
enough?'' 

"One is enough to perform basic 
word processing tasks," he advised, 
"but as with other applications pro¬ 
grams, the software inventors 
weren't content to leave it at that, so 
they invented programs which auto¬ 
matically scan what you've written 
and point out the misspelled words," 

"You're kidding]" 

"Nope," he continued, "they've 
even got programs which point out 
trite phrases in your text and offer 
alternative ways to say the same 
thing." 

"Now that I find scary," I said. 

"If you think you find it scary, how 
do you think professional writers feel 
about it?" he said. But after we had 
our laugh, he went on to point out 
that word processors have done 
more, literally, to change the lives 
of people who write for a living 
than any invention since paper and 
pencil. 

"A writer can edit, change words, 
even move whole paragraphs 
around in just seconds. And when he 
has everyUiing just the way he wants 


it, he just pushes a button and it prints 
itself automatically. Why, the storage 
Implications alone are worth the 
price ol the machine...volumes of 
words can be stored on a five-inch 
diskette," 

"Well" I said, "I'm hardly what you 
would call a professional writer, but I 
certainly con see the advantage of 
having a word processing program, 

I mean, even for routine salesforce 
memos and inter-office communica¬ 
tions I can see how one would be 
helpful. Are they expensive?" 

''Not at all," said Ted. "In fact, 
depending on the machine, you 
might even get a word processing 
program included in your basic disk- 
ette set. Spelling correction pro¬ 
grams, though, are sold separately 
and range from $75 to $200, Like 
anything else, if you use it, it's worth 
the price. But if it's just going to sit 
around, it's a waste of money." 

"Speaking of money," I continued, 
"what's the price range on these 
beauties?" 

"Well, let's see exactly what we've 
got. The prices on the microcom¬ 
puters you've been looking at here 
are all in the same basic price range, 
anywhere from $1,200 to $6,500 
depending on what we call the 
'peripherals.' Peripherals include 
things like disk drive units, printers 
and graphics systems. For example, 
there are printers that can give you a 
wide rang© of type faces and sizes. 
Or graphics systems that allow you to 
print out multi-colored charts and 
graphs/' 

"But basically what you're telling 
me is that I can get a perfectly ade¬ 
quate computer set-up for some¬ 
where in the $5,000 price range." 

"Easily," Ted said. "And remember, 
that's including the disk drives and 
the CRT as weO as software." 

"CRT? What's that?" 

"It stands for cathode ray tube. It's 
simply the monitor that you use in 
conjunction with the micro. In many 
cases, you can just use a TV set 
instead. In fact, there's one little com¬ 
puter that costs less than $100! It 
doesn't have much memory...only IK 
...but it js expandable, and it's a great 
way to learn about computers at 
home. 

"They even make a modem for it, 
making it a really inexpensive way 
to hook up to a data bank." 

"Wait a minute,'' I protested, "Hold 
it! What's this about data banks and, 
what was that, modules?" 

"Modems/' Ted corrected. "Stands 
for 'modulate/demodulate.' A mo¬ 
dem is a device that lets your com- 
puter talk to other computers 
















ComputerLand 1983 


If you've been thinking about buying a personal 
computer, now's the time to do it. Because right now; 
when you buy a personal computer worth $1500* 
or more at a participating ComputerLand, we'll 
give you a valuable software package absolutely 
free. Select from a wide variety of programs, like 
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through the telephone. It 'modulates' 
,,.or puts into sound frequencies.,, 
information from your computer so 
that the audible signals can be car¬ 
ried over the telephone lines. When it 
gets to the other computer's modem, 
the information gets demodulated 
so that the other computer can 
understand what it's being told. By 
using a modem, your computer can 
give you access to huge 'ware¬ 
houses' of information which are too 
vast to be stored in a microcomputer 
but which can be stored in what we 
call "mainframe" computers, Main¬ 
frame computers are the biggest 
computers made. They hove incred¬ 
ibly gigantic memories. They also 
hove gigantic price tags! Some man¬ 
ufacturers are now making desktop 
computer terminals which can be 
hooked up to their mainframes, 
thereby providing a relatively inex¬ 
pensive way for companies to take 
advantage of mainframe capacity. 
Others are making the information 
stored in their mainframe computers 
available to the general public (via 
modems) for a fee. thereby provid¬ 
ing themselves with an opportunity 
to make some money while at the 
same time providing a valuable 
service." 

"What kind of information is avail¬ 
able?" I asked, 

"All sorts of good stuff/' Ted en¬ 
thused. "For example, there are sev¬ 
eral data banks which offer informa¬ 
tion of interest to the general public. 
If you subscribe to one of them, you 
get your own password, Whenever 
you want to use the service you sim¬ 
ply call them on their WATS line, give 
your password, and as if by magic a 
"menu" appears on your CRT The 
menu is like a table of contents. The 
headings ore rather general; News. 
Business. Catalog Shopping, Home 
and Leisure. Entertainment, and so 
on. After your initial selection,,,say 
you pick Home and Leisure,,,another 
menu appears. This selection proc¬ 
ess goes on until you arrive at your 
'destination',,,in this case, maybe it's 
a game or recipe ideas for home 
entertainment. You then play the 
game, copy the recipe or do what¬ 
ever else it is that youVe accessed. 
You can even select one destination 
called 'chat' which enables you to 
talk to other computer operators via 


your CRT." 

"Sounds like fun." 

“There's a lot more than tun and 
games.'' John pointed out, "For 
example, there are financial data 
banks that specialize in business 
news. In addition to up-to-the-minute 
stock quotes, you get special security 
analyses, world economic news, and 
so on, li's a pretty no-nonsense deal," 



"How do they charge you?" 

"You're charged only for the time 
you use, but usually there's an initial 
fee of about $100 or so to get your 
password. Data banks generally 
charge only about $6 an hour, but it 
can really add up, because as they 
say, time flies when you're having 
fun." 

With that I glanced at my watch 
and noticed to my amazement It was 
already after noon, 

"I'll say time flies when you're 
having fun!" I exclaimed, "We've 
really got to get going, Ted. I can 
guarantee that we'll do business. In 
fact. I'll be back to you at the begin¬ 
ning of the week. I can't tell you how 
much I appreciate the hands-on ex- 
posure,..! learned more about com¬ 
puters in three hours than I would 
have learned in three days of read¬ 
ing articles and textbooks," 

"I'm glad to help." Ted said, "If only 
more people would take the lime to 
do what you did this morning. I'd be 
able to retire in a year. These things 
sell themselves once people get their 
hands on one." 

With that, we were off, 

The rest is history. I wound up get¬ 
ting the $6,500 package Ted told me 


about. Within three months I bought 
an additional four or five programs, 
including some graphics software 
that enabled me to do color grapl^ 
and charts, A basic word processing 
disc came with the computer and I 
do use it from time to time, but my 
secretory was so excited about it that 
we got her a dedicated word proc¬ 
essor of her own. She swears she 
doesn't know how she existed with¬ 
out it. 

John Lothrop gained with a bonus 
of his own. too. It seems that Bob 
Bradshaw was curious about 
Lothrop's sudden interest in the sales 
department, and looked into it. 
When he discovered that we bought 
a computer, his competitive instincts 
got the better of him and before you 
could say "Holy Central Processing 
Unit!" the marketing department 
had a micro of its own, Since Lothrop 
was the only one on the floor who 
knew how to drive it, it wound up on 
his desk. Ironically, he thanks me for 
getting it lor him! 

After that, microcomputers spread 
like wildfire throughout the entire 
company. Once the Executive Com¬ 
mittee found out that the machines 
could be interconnected to "talk" to 
each other, we set up our own inter¬ 
nal computer network with all of our 
regional offices.,.but that's another 
story for another time. 


A1 Roberts' story is not unique. In 
fact, if you're at all typical of Ameri¬ 
can business management you 
probably noticed a number of par¬ 
allels between Roberts' anxieties 
about computers and your own. If 
you have any interesting computer- 
related anecdotes, or any examples 
of how computers have made your 
life easier, please let us know. Corre¬ 
spondence should be addressed to: 


Kathy Kirkland 

Professionol/Monageiial Network 
McGraw-HiU Publications Co, 

1221 Avenue of the Americas 
N.Y, N.Y, 10020 


Donald M. Klein, the author. 1$ Vice 

President Creative Director oi MacNamara, 
Clapp 1 ^ Klein, Inc., a New Tforic City advertising 
agency. 

Lou E Frenzel Senior Vice Fresidenl McGraw- 
Hill Continuing Education Center, served of 
technical advisor for this article. 


Where to learn mote 

1. McGrctw-HUl Microcomputer Literacy Program lor Executives. Monagen and Professionals. Audio cassette and print program covering all 

aspecls of microcomputer operation application and selection, S95 from McC^row-HlU Continuing Education Center, 3939 Wisconsin Avenue, Wash- 
in^on, D.C., 20016. 

2, Crash Course in Microcomputers by L. E. FrenzeL An introductory programmed instruction book that discusses aU aspects ot microcomputers. 
S19V5 available in most book stores or directly from the publisher Howard w Sams & Co,. Inc,. 430G West 62nd Street, Indianapolis, llST,, 46206 













If You Don 7 Have A Computer In Your Hands Soon, Your Career May I^ever Recover 
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You need no longer wait lo put the power 
of a persona] computer to work for you. In 
just 8 days—as little as 45 minutes a day— 
you can learn how to choose and use the 
persona] computer that is ri^t for pushing 
you r paperw ork, for c r u nch in g n urn bers, 
solving problems, even step up your creativ¬ 
ity as you di.scover new ways to accumulate 
and look at information. 

The Information Age is here! You can 
either drown, or turn its opportunities to 
tremendous personal advantage. McGraw- 
Hill's new Cram Course in Microcom¬ 
puters is for engineers, executives, adminis¬ 
trative managers, engineering assistants, 
technicians, and supervisors — who are look¬ 
ing for the competitive edge a personal com¬ 
puter wall give them hut are not exactly sure 
where to begin. 

Catch Up Fast 

But the pressure’s really on you to per¬ 
form. You've got to catch up—^fast. Personal 
computers are already sitting on thousands of 
desks . . . forecasting, analyzing, w'ord pro¬ 
cessing. At this moment, nearly everything 
you are doing at your desk with pencil and 
paper can be done more efBcienti v if you use 
a computer. 

With a computer on your desk, you're 
making an immediate, positive statement 
about yourself and your commitment to im¬ 
proving your professional efficiency (by as 
much as 30% according to some experts). 
You're placing yourself f>n the fast track for 
promotion. Your timing is perfect. If there 
is ever a time to jump into computing ... a 
time to get ahead of the pack , . . that time is 
now! 

Quickly, conveniently, and inexpensively, 
through audio cassette tapes and vivid texts, 
you'll get a clear understanding of the advan¬ 
tage of having a personal computer on your 
de.sk. 

You learn Just what a computer will do, 
how' it does it, and what’s required to make it 
happen. You'll know how to select the com¬ 
puter that’s best for you, without paying too 
much for excess capacity or committing the 
probably greater mistake of paying too little 
for a computer inadequate for your needs. 

What Kind Of 
Computer TO Pick 

We'll show you how to identify your com¬ 
puting needs. Then weTI show' you how' to 
match your needs against such name brands 
like IBM, Osborne, Xerox, and Apple, 

You do it all with the McGraw-Hill Cram 
Course in Microcomputers, the program 
that comes to you. We show you what to 
expect and what has to be done to perform 
with speed and efficiency functions like data 
base management, accessing economic and 
business information, inventory control, 
w'ord processing, analyzing and forecasting. 


And Corifiiston 
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From The Leader In 
Explaining And Using 
Computer Technology 

To McGraw-Hill's unique experience as 
the w'orld s largest educational and business 
publishers has been added an extraordinary 
commitment to the field of data base publish¬ 
ing. Combining computers and communica¬ 
tions technology with knowledge, data base 
publishing is the key product of the Informa¬ 
tion Age. From publishing Byte and Popular 
Computing magazines — to the recent an¬ 
nouncement that McGraw-Hill and VisiCorp 
just plugged personal computer users into the 
world's largest library of business informa¬ 
tion^ — no one could have acquired better 
skills lo create this immensely useful, timely, 
one-of-a-kind program. 


PROGRAM OUTLINE 

What a per^xinal computer can do for 
you • Matching a computer to the job you 
want it to do for you • Comparing per¬ 
sonal computers • Identifying the best 
software for your job • l>etermimng mem¬ 
ory requirements • How to be certain that 
the operating system meets your jobs 

• Making a choice between floppies, micro¬ 
floppies, and hard disks • Strategies for 
getting started • Follow-up services 

• Insiders survey of ofr-the-sheLf 
software • Looking ahead to your office of 
the future, today. 

PLUS YOU GET ALL THIS 

• 7 subject modules 

• 6 audio cassette tapes 

• 20l}-page« illustrated accompanying text 

• Handsome leather-grain vinyl binder 

• Data pro’s latest computer comparison 
report ($29.95 retail) 


The McGraw-Hiii Cram Course in 
Microcomputers starts you at the beginning. 
No need for any experience with computers, 
no need to even own one, 

15-Day Free. No-Risk 
Examination 

This program is something you must see 
and experience for yourself to appreciate. 
And you can do it without risk or obligation. 
Just order by coupon or cal! toll free and 
we'll send the complete Cram Course in 
Microcomputers to you to examine free 
for 15 days. If you’re not absolutely satisfied 
that this is exactly what you need, just pack 
everything back in the box and return it. 
We'll cancel your charge or return your pay¬ 
ment immediately. 


TO ORDER CAll TOLL FREE 

AND USE YOUR VISA. MASTERCARD, OR AMERICAN EXPRESS 
Call I-800-323-17l 7 . . . , Ask for Operators I .... Order Program No. 3499-053 
fin niimis, call 1-800-942-88^^!} 

McGraw-HiH's New' Cram Course in Microcomputers 

NO RISK, FREE EXAMINATION ORDER FORM 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW 
Wa.shiiigton, DC 20016 

YES. wiihoiit risk or obligation, please send me the Cram Course in Vlicrocompuiers for a 
FREE, 15-DAY HXAMlNA'flGN. The cost is just $95.00 plus $4.75 for shipping and haudiing. 
i may reium the program within 15 days for a full refund or cancellation of credit card charges. 
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AVL Trees 

Introducing a Russian-developed scheme 
for searching and updating sorted data efficiently 


W, D* Maurer 

Department of Electrical Engineering 
& Computer Science 
George Washington University 
Washington, DC 20052 


In most sciences, Russian contribu¬ 
tions are well known and respected. 
Russians, for example, invented the 
tokamak fusion reactor. Advances in 
computer science sometimes seem 
almost exclusively Western, but even 
in this field the Russians have made 
significant contributions. One is the 
so-called AVL tree, a data structure 
that allows sorted data to be handled 
efficiently. 

Sorting data in alphabetic or 
numeric order allows a unit of data to 
be found quickly via a binary or 
logarithmic search (see figure 1). The 
computer compares the key to ele¬ 
ment X, the desired item, with the key 
to element y, an item located halfway 
between the beginning and end of the 
table. If the x key is larger than the y 
key, X is in the second half of the 
table; otherwise, x is in the first half 
of the table. In either case, the search 
space has been cut in half . Ultimately, 
this procedure narrows the search 
space down to two items. The total 
number of comparisons required to 
search a table containing n items is 
logi (rt) + 1, Searching a table con¬ 
taining 1000 items, for example, re¬ 
quires at most 11 steps. 



Figure 1: A simple comparison reduces the 
problem of searching for x in a sorted 
array (left) to searching for x in a sorted 
array half the size of the original (right). 


The trouble with sorted tables 
comes when they have to be updated. 
On the average, inserting a new item 
in a table containing n elements re¬ 
quires shifting n/2 elements. {It might 
take more or fewer steps, depending 
on where the newly inserted element 
fits in the table.) 

Many programs that have to search 
and update large tables quickly use a 
hash function to assign table loca¬ 
tions to items based on their keys. 
This technique allows both efficient 
searching and insertion. But it has a 


drawback: data is scattered randomly 
around the table. This means that the 
data has to be sorted before it can be 
printed, a time-consuming process. 
Many applications require fast per¬ 
formance of three tasks: printing out 
data in sorted order, finding data, 
and adding new data. Neither a 
sorted array nor a hash table will suf¬ 
fice in such a case. 

Enter the Russians—specifically, 
two Russians named G. M, Adelson- 
Velskii and Y, M. Landis, Writing in 
a mathematical journal called 
Doklady Akademii Nauk (Reports of 
the Academy of Sciences), they 
outlined a tree structure (figure 2) 
that permits these three operations to 
be carried out efficiently. The struc¬ 
ture became known as an Adelson- 
Velskii-Landis tree, or an AVL tree 
for short. 

A tree structure is a scheme for 
storing data in memory. It consists of 
interlinked nodes, each of which con¬ 
tains data plus one or more pointers 
to other nodes. A node that is not 
pointed to by any other node is called 
a root node; nodes that do not point 
to any other nodes are called leaf 
nodes. Each node occupies one or 
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Figure 2: An AVL tree represents sorted data as interlinked nodes. 



Figure 3: Jo print an AVL tree in sorted order the computer traverses the tree along the 
path shown. The circled numbers indicate points at which elements are printed. 



Figure 4: Inserting a new entry into a tree creates a new level 


more consecutive memory locations, 
A pointer is simply the memory ad* 
dress of a node. 

An AVL tree represents the path 
taken by a computer through a sorted 
table during a binary search* The root 
node contains the middle item in the 
table and also contains two pointers, 
one to a subtree representing the 
lower half of the table and the other 
to a subtree representing the upper 
half. Each subtree similarly divides its 
half of the table into further subtree 
nodes. Searching the tree involves 
tracing through the branches from the 
root node to the leaves, comparing 
the key of the desired item to the con¬ 
tents of the nodes. 

For example, to find item 19 in the 
AVL tree in figure 2, the computer 
would start with the root node. 
Because 19 is less than its contents, 
the computer would search the sub¬ 
tree pointed to by the left pointer. It 
would continue this process until it 
reached node 19, which happens to be 
a leaf node. The computer never 
searches the same level twice; 
therefore, the number of search steps 
is equal to the number of levels: 
1 + logz n where n is the number of 
items in the tree. Thus, searching an 
AVL tree is as efficient as searching a 
sorted table. 

Printing out the tree elements in 
order may be accomplished by trac¬ 
ing through the tree in the pattern 
shown in figure 3, This scheme entails 
visiting some nodes twice before 
printing them out. Hence, printing an 
AVL tree in order requires more 
operations than printing out a sorted 
table. However, it is more efficient 
than printing out a hash table. 

Adding new elements to an AVL 
tree presents the problem of keeping 
the tree in balance—that is, with 
about the same number of levels in 
the left as the right branch of the tree* 
A balanced tree has a minimum 
number of levels and hence is the 
most quickly searched* A simple pro¬ 
cedure would be to lack a new node 
immediately beneath two adjacent 
leaf nodes that are smaller and greater 
than the new node, respectively 
{figure 4), But this procedure quickly 
leads to a badly unbalanced tree 
{figure 5), 
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Fortunately, trees do not need to be 
perfectly balanced, as in figure 2; 
restoring a tree to perfect balance can 
require a large amount of time. The 
basic contribution of Adel son-Velskii 
and Landis was to devise a relaxed 
definition of a balanced tree that 
allows efficient rebalancing whenever 
a new element is added. 

They defined a balanced tree as one 
in which the two subtrees governed 
by any node never differ in height by 
more than one level. Specifically, the 
subtrees may either be equal in 
height, or the left subtree may be one 
level higher than the right, or vice 
versa. In an AVL tree, each node is 
marked as to which case holds (see 
figure 6): 

L “ left subtree higher 
E = equal heights 
R = right subtree higher 


Only two bits are required at each 
node to hold this balance factor. 

To insert a new piece of data into 
an AVL tree in such a way that it re¬ 
mains balanced, the computer first 
determines where to put the new 
datum. This is done by searching the 
tree for the two adjacent leaf nodes 
between which the new node fits in 
sorted order. The new node is then 
tacked onto the left leaf node, 
creating a new level, and the balance 
factors are adjusted appropriately 
{figure 7). 

If the insertion violates the balance 
criterion, the computer must perform 
a balancing operation. There are six 
possible balancing operations, 
depending on the sequence of balance 
factors from the unbalanced node to 
the new node; LL, LRL, LRR, RLL, 
RLR, and RR (figure 8). For example, 
the insertion in figure 7 requires an 
RLR. In two cases, two node positions 
and three pointers are changed; in the 
other cases, three node positions and 
five pointers are changed. When a 
node position is changed, its balance 
factor is also changed. Once the 
balancing operation is completed, the 
insertion algorithm is finished. 

How much time does this insertion 
algorithm take? It requires 1 + log 2 n 
steps to find the place to insert the 



Figure 5: Insertion of new items cart lead to an unbalanced tree, increasing the length of 
a search path. 



Figure 6: An A VL tree includes factors that enable re-balancing the tree when a new ele¬ 
ment is added. 
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Smith Corona’s 

TP-1 

A Letter-Quality Text Printer 



$489.88 

With Smith Corona's Rebate 
FREE UPS Ground Shipping 

OUR LOW PRICES GO LOWER! 

SC M’s TP-1 List Price.... $895.00 

Our June Price. $539.88 

Smith Corona’s Rebate ... $50.00 

THE BOTTOM LINE .... $489.88 

This extraordinary offer is good 
through the month of June, from 
the 1 St to the 30th only. 

Specify 10 or 12 characters per 
inch, and Centronics paraliei or 
RS-232C interfacing. Cabies and 
interfaces avaiiabie for most pop¬ 
ular microcomputers. Cali for 
prices on TP-1 forms tractor. 

QUESTIONS? 

( 603 ) 881-9855 

Orders: (800) 343-0726 

All TP-1 ’s sold factory fresh with Smith 
Corona'S warranty (we are an authorized 
TP-1 service center). Free UPS shipping on 
aN orders. Credit cards accepted without any 
surcharges. O rders are prepaid by cert if led 
cheek, money order or credit card—Purchase 
orders and/or terms not accepted. COD 
orders add $10. 

HIGH TECHHOLOGy AT AFFORDABLE PRICES 

THE BOTTOM LINE 

MILFORD, NH 03055-0423 O (603) 381-9855 



new item plus a constant amount of 
time for the balancing operation, if 
necessary. 

This is by no means the end of the 
study of balanced binary trees. The 
complete insertion algorithm for AVL 
trees is given in a high-level language 
in Fundamentals of Data Structures 
by Ellis Horowitz and Sartaj Sahni 
(Computer Science Press, 1976). 
There is a deletion algorithm for AVL 
trees, which allows one to take data 
out of an AVL tree in an amount of 
time that is also proportional to log^ 



n. Then there are bounded-balanced 
trees, B-trees, 2-3-trees, neighbor 
trees, k-trees, and brother trees; a 
guide to all this forestry is given in the 
bibliography of "Right Brother Trees'" 
by Th. Ottmann, H, VV. Six, and D. 
Wood, in the September 1978 issue of 
the Communications of the ACM. ■ 


About the Author 

TV. D. Maurer is a professor of computer 
science. His latest book, Apple Assembly Lan¬ 
guage, is soopi fa he published hy Computer 
Science Press of Rockville, Maryland. 


Figure 7: Inserting a new element in a tree (left) requires changing the balance factors. 
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UNLIKE MOST PERSONAL COMPUTHIS, 

THEOUVErnM20 

HASNT FORGOrrm THAT THE MIM> 

HASABODY 


The Olivetti M20 personal 
computer is designed to meet 
the mast demanding needs of 
yt^ur business. It’s also intelli¬ 
gently designed to meet the 
needs of your body, as well. 

Begin with the problem of 
eyestrain. Tlie M20 offers 
extraordinarily high- 
resolution screens, both in 
color and black and white. 

Not only are tlie graphics 
more exacting, but the 
characters in w'ord pro¬ 
cessing are more sharply 
defined. 

The display .screen can 
be tilted, swiveled or 
even removed and placed 
neaitoy. So die M20 
accommodates itself to 
your height, posture and 
work habits. 

Even die keyboard is ergo¬ 
nomically designed to liave 
the optirhum slant. And it’s in 
the same configuration as your 
typewriter, so you need not 
readjust to it. 

Or ronsider die simple 
matter of time. Waiting for a 
program to run can be vexing. 
So Olivetti designed the M20 
to be a true l6-bit computer 

Wliat’s more, the M20’s 
single-key programming feaatre 
can shorten the task of writing 
software by hours. 

But of all the .senses the 
M20 appeals to, it appeals 



See y’ourparticipating dealer for 
detaiL^ on the M20 Challenge Siie^^takes 

I-1 

Olivetti 


CALL 1-800-447-4700 FOR THE DEALER 
NEAREST YOU, IN ALASKA AND HAAAIl, 
CAU. 1-800-447-0690, 

□ PLEASE SEND MORE INFORMATION 
REGARDING: 

□ ELECTRONIC TYPEWRITERS 

□ PERSONAL COMPUTERS 

□ COPIERS □ OTHER:. 


□ PLEASE HAVE MV LOCAL DEALER 
CONTACT ME, 
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TITLE 


COMPANY NAME 

i ADDRESS 

PHONE 



CITY 


STATE 


ZIP 


DEWOIANDMAILTO: 

DOCUTEL/OLIVEFIINFORMA110N SERVICES, 
1909 E, CORNELL STREET, PEORIA !L 61614, 


most sti'ongly to your business 
sense. To begin with, it offers 
die flexibility you need in 
toda^/’s last-changing business 
world. 

It has 128K RAM, enough 
for most tasks. However, it can 
be easih^ expanded to 512 K 
RAM. And, while it comes 
widi a 320K floppy disk drive, 
an 11 Mb hard cfisk is also 
available. 

Wliat’s more, the M20 is 
flexible enough to run 8-bit 
softvL'are. So the clioice of 
operating systems and 
storage is yours. 

Equally important, die 
M20 is designed to be 
expandable in many 
ways. It can be linked to 
other Olivetti pRsducts. Like die 
revolutionary new PR2300 ink¬ 
jet matrix printer, which gives 
you ink-jet quiet and speed for 
the price of a matrix printer 

Oi; for letter-qualiri^word 
proces.sing, link it with Olivetti’s 
Praxis 41D portable electronic 
typewriter 

Yet, with all diese exceptional 
features, die Olivetti M20 
is priced in the same rtinge 
as more ordinary personal 
computers. 

Discover the computer that’s 
intelligendy designed to appeal 
to all your senses. Including 
your business .sense. The M20 
From Olivetti. 


_! 


olivelli 

THE INTELLIGENT CHOICE. BY DESIGN. 
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Until today, the world's most 
complete private collection of 
economic, financial, business, ar 
industry data was accessible onli| 
through timesharing. 

But now Data Resources, Inc| 
a McGraw-Hill company, has 
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person^ axt^xIterusexs 
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information. 
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pined forces with VisICorp, a leading 
|ersonal computer software 
smpany, 

With the new VisiLink'“ software, 
3ur personal computer can tap 
|ito DFtl's mainframe computer over 
I ordinary telephone circuit. Fyom 
he VisiLink electronic catalog, you 


can order DataKits™—preformatted 
packages of historical and forecast 
data that you can manipulate in 
VisiCatc® worksheets— like the exam¬ 
ples shown below. 

With this new wealth of informa¬ 
tion available in offices and homes, 
the decision-tnaking process in 


America has just been changed 
for good—and for the better. 

For more details regarding the 
VisiUnk program and DataKits, 
visit your local computer store, or 
write; Room 369-B, McQraw-Hill, Inc,, 
1221 Avenue of the Americas, 
rtewYork, Mew York 10020. 
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Annoancii^ 
the fastest 
door-to-door 
delivery Service 
to and ftomEorope. 

Emery Rrst Cla^ 
International Service. 

No matter what the value, si?e, or weight of your air shipments, 

Emery provides the fastest regularly scheduled door-'to'door service 
available between most U.S. and major European cities. To most cities, 
we can deliver door'to'door in as little as 48 hours. From New York, 
we can deliver as quickly as overnight to major European cities. That 
includes everything from letters to packages to heavy cargo. 

Emery offers you a total range of services from customs clearance 
to notifying your customer of the time of delivery, aU for one basic price. 

For just a little more, you can even get proof-ofrdelivery and fuU 
documentation. 

So the next time you want the fastest scheduled door-to-door ser¬ 
vice to most of Europe, ask for Emery First Class International Service. 

Call your local Emery office for details. 


^ ^ Send for your free Emery ^ 

First Class International Service I 
Shipping Kit today. 

Mail coupon to: 

Emery 

EO. Box 4036, Woburn, MA 01888 
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Build a Simple Light Pen 
for the Apple II 

Avoid complex hardware with the strategic use of software. 


You can use an inexpensive light 
pen instead of keyboard entry or an 
expensive digitizing tablet to control 
the Apple IPs extensive graphics 
capabilities. In this article, you'll find 
a light pen design that relies on soft¬ 
ware to do most of the work, keeping 
the hardware simple. 

The light pen in this design consists 
of a photodetector that senses light 
emitted from the video display 
screen. The hardware provides a 
logic-level input to the computer—an 
input at one level when no light is 
detected and another level when it is. 
To determine the location on the 
screen to which the light pen is 
pointed, the computer plots a bright 
block at a known location on an 
otherwise black screen. It then checks 
the light-pen input to see whether the 
pen detected the light. If it did, the 
computer then knows the pen's loca¬ 
tion (the location of the block). If the 
pen did not detect the block of light, 
the computer moves the block on to 
another location and checks again. It 
continues in this fashion until it finds 
the pen or has searched the entire 
screen. 

Uses of the Light Pen 

The light pen serves two main pur¬ 
poses. The first is simple menu selec¬ 
tion. When the display presents a list 
of possible alternatives, the user can 
merely point at one with the light pen 
rather than type in a choice. This 
capability eases selection for the inex- 


David J. Lilja 
243 Acalanes Dr., #3 
Sunnyvale, CA 94086 

perienced computer user and pro¬ 
vides fewer opportunities for error 
than do other methods. 

The second, and perhaps more im¬ 
portant, task for the light pen is to in¬ 
put graphic information to the com¬ 
puter. The user can merely draw a 
figure on the screen to be stored in the 
computer's memory. This method is 
much easier than trying to define a 
complex figure by specifying coor¬ 
dinates via the keyboard. 

Operation of the Apple II 

You must understand the way the 
Apple I! displays graphics to success¬ 
fully use the light pen. The system has 
two graphics modes: high resolution 
(high-res) and low resolution (low- 
res), Both are bit-mapped, generating 
video information from data in 
specific locations in memory. The 
low-res display shares IK bytes of 
memory (from hexadecimal 400 to 
7FF) with the standard text display. 
This configuration provides a 40 by 
40 array of blocks with four lines of 
text at the bottom. The high-res 
display occupies an SK-byte block of 
memory (from 2000 to 3FFF), which 
provides a display of 44,800 dots in a 
280 by 160 dot array. A program can 
move between these two modes by 
referencing a certain memory loca- 
tion. When the light pen is used, the 
main display is the high-res screen, 
but the search for the light pen is done 
on the low-res screen. 

The computer must search the en¬ 


tire screen each time it looks for the 
light pen. This method allows you to 
place the pen at any point on the 
screen at any time as well as move the 
pen away from the screen without 
causing the computer to lose track of 
where the pen is pointed. 

A program 1 wrote in Applesoft 
BASIC that can accomplish this entire 
screen search proved extremely slow, 
taking 10 to 15 seconds to locate the 
pen in the worst case—much too slow 
to be useful. 

To speed up the search, 1 tried re¬ 
writing the program in 6502 assembly 
language. At first, the resulting pro¬ 
gram ran too fast. It would write data 
for a block to a memory location in 
the low-res buffer area, check the pen 
input, determine that it had not 
detected the block's light, and then 
erase the block and move on to the 
next location. The video display's up¬ 
date rate, nominally 1/60 of a second 
(16.7 milliseconds), proved to be the 
problem. The computer, running 
very fast, would write the block data, 
check the pen, and erase the block 
before it could be incorporated into 
the video stream and be actually dis¬ 
played on the screen. The solution 
was to insert a delay between plotting 
the block and checking the pen to 
allow time for the block to be dis¬ 
played. Unfortunately, the shortest 
delay time that seemed to work was 
about 4 ms, and therefore scanning 
the entire display took about 6 sec¬ 
onds. 
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Figure 1: The circuit in the light pen’s design uses a phototransistor^ which serves as the 
device 's sensing element. 


Listing 1: The PEN subroutine. 
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TU CUHTIri'L'E 




iUUKCt 

1 2 

£: 

PEN 2 





OOOOx 



1 

iSUBROUriNE 

TO FIND LiuHiPEN IH 

aouo; 




; SMALL SQUARE 


—— next 

DDJECT 

FILE NAME IS 

pEN2*a.B.J0 


0300: 



3 


DRG 

1300 


0300:4C 

09 

03 

4 

FIMDPEW 

JHP 

START 


0303 1 



S 

¥ jK ^ 4 4 : ^ 1, 4 : ^ 4 ^ 

0303: 



6 

* DEFINE STORAGE 


0303: 



7 

* # SLiti !}< St !K 

0303roo 



a 

OERT 

rife 

0 

JHORIZ POSITION 

0304:00 



9 

HORIZ 

ere 

0 

;V£RT POSITION 

0305100 



10 

SAUEA 

DFB 

0 

JTEMP STORAGE FUR ACC 

0303:00 



11 

HEND 

DFB 

0 

JHDRIZ END OF BLOCK 

0307:00 



12 

VEND 

life 

0 

iVERT END OF BLOCK 

0303:00 



13 

HSTART 

[ife 

0 

rHORlZ START OF BLOCK 

0309: 



14 

f 




0309: 



15 

FDEFINE 

EQUATES 


0309: 




W 




0002: 



17 

OFFSET 

EQU 

2 

;«SXZ£-' OF SEARCH 

ooof: 



IS 

UNITE 

EQU 

15 

JCOLOR WHITE 

0000 : 



19 

BLACK 

EQU 

0 

;COLOR BLACK 

fsoo: 



20 

PLOT 

EQU 

iF800 

iPLOT SUBROUTINE 

fa64 : 



21 

SETCOL 

EQU 

SFa64 

ISET COLOR sue. 

fCASl 



22 

WAIT 

EQU 

tFCAH 

? DELAY SUBROUTINE 

002 a: 



23 

DELAY 

EQU 

40 

r LENGTH OF DELAY 

C063: 



24 

PEN 

EQU 

$C063 

? ADDRESS OF PEN 

LrO So P 



25 

LORES 

EQU 

*C056 

JSDFT SWITCHES 

C057: 



26 

HIRES 

EQU 

fC057 


OOS 4 . 



27 

FAGEl 

EQU 

Fl 0 ■ji 4 


COSO : 



23 

GRAPHIC 

EQU 

tcoso 


F336 : 



29 

CLRSCR 

EQU 

$Fa36 

; CLEAR SCREEN 

0309: 



30 

r 




0309 : 



31 

3(c 4 !|i 4 : !|c * It * * * Jt: f )r * *; #’* % # 4 :3^: sl 4 * * 

0309: 



32 

* HA IN 

PROGRAM 


030?: 



33 

* T4* * 44 4 i*f * *1! * sc* 1 ^ 44 : 4 ; 

0309: 



34 

f 




0309:20 

3a 

F3 

35 

START 

JSR 

CLR3CR 

rCLEAR THE SCREEN 

030C:ad 

54 

CO 

36 


LDA 

PAGEl 

fSET L0-RE3» P. 1 

030f : 



37 

T 




03of: 



38 

;iNIT VARIABLES WITH 

LIMIT CHECKS 

030F : 



39 
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030F:i8 



40 


CLC 


;hend=horiz p □ffset 

0310:AD 

04 

03 

4i 


LDA 

HORIZ 


0313:*9 

02 


42 
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*UFFSET 
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23 


43 


CMP 
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0317:90 

02 
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BCD 

HOK 

rYES 

0319:A9 

27 


45 


LDA 
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Oa 

03 

46 

HOK 
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HEND 
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47 


CLC 


fVEND=VERT f OFFSET 

031f:a[i 

03 

03 

49 


LDA 
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0322:o9 
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ADC 

♦OFFSET 
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28 
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CMP 

#40 
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032fl:?0 

01 


51 


BCC 

VOK 
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0323:A? 

27 


^ £L 


LDA 

#39 

;N0r LIMIT TO 39 

032a:6& 

07 

03 

53 

VOK 

STA 

VEND 
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To overcome the problem caused 
by this slow search time, 1 changed 
the program so that the computer in¬ 
stead scanned only a small portion of 
the screen, an area of 25 blocks in a 5 
by 5 array centered at the last-known 
position of the pen. Because the com¬ 
puter then must scan only 25 loca¬ 
tions instead of 1600, search time 
decreases from about 6 seconds to less 
than 100 ms. This rate causes notice¬ 
able flicker on the display; however, 
it is not objectionable. This drastic 
reduction in search time requires a 
trade-off with ease of use, however. 
When the computer is searching only 
a 25-block area, you must slide the 
pen across the screen so that the com¬ 
puter does not lose track of it. If the 
pen is not detected in this small area, 
the computer assumes that the pen is 
not pointing at the screen and that 
nothing is changed. The increase in 
speed outweighs the minor inconve¬ 
nience of having to slide the pen. 

Hardware 

The light pen communicates with 
the Apple using a TTL-level (tran¬ 
sistor-transistor logic) signal to the 
Apple's game I/O (input/output) 
port, the port through which the 
game paddles are connected to the 
machine. To keep hardware require¬ 
ments to a minimum, the pen's signal 
is linked through the push-button 2 
input (PB2), which connects directly 
to a 74LS251 data selector. The signal 
is checked by examining the most 
significant bit of location hexadeci¬ 
mal C063. 

A photo transistor serves as the 
light pen's basic sensing element. The 
emitter is grounded, the collector is 
pulled up to ~f-5V (volts) with a re¬ 
sistor, and light input is used as the 
base drive. The phototransistor alone 
doesn't provide the necessary logic 
levels to drive the input, however; 
nor is the light from the screen suffici¬ 
ently bright to completely saturate 
the transistor and create a solid logic 
0 . 

The complete circuitry needed to 
make the pen work is shown in figure 
1; it can be installed in any ap¬ 
propriate cylindrical housing. The 
photo transistor's collector is pulled 
up to +5 V through the 47 k-ohm 


Listing J continued on page 398 


























How to dress up your IBM. 




Low cost data acquisition 
and control for the 
IBM Personal Computerr 

Data Translation is fashioning a new look in the personal 
computer market. 

Our new single board plug-ins bring complete 
analog and digital I/O capability to your IBM Personal 
Computer. 

The complete DT2801 I/O system fits on just 
one board. It includes A/D with programmable gain, 

D/A, digital I/O, and a programmable clock and has 
direct memory access capabilities. The DT2805 fea¬ 
tures the same functionality, with provision for low 
level analog input. 

With power and performance to match that of 
the IBM PC, either board provides 12-bits of resolu¬ 
tion with over 14kHz throughput rates under 
BASIC. 

And whether your application is in laboratory 
data acquisition or in industrial process control, 
you will find both boards highly reliable at a very 
low cost. 

The DT2801 and DT2805 are easy to use. 

Just plug either one into an IBM Personal Com¬ 
puter expansion slot. No need for separate hous¬ 
ing or cables. A screw terminal panel with optional 
thermocouple cold junction coraj^nsation is available for con¬ 
necting analog and digital input signals. 

And they’re easy to program. More than 30 I/O functions 
are accessed with just 3 commands from BASIC. Programming 
instructions and sample routines are detailed in the compre¬ 
hensive User Manual. 

Plus, as with all Data Translation products, the DT2801 and 

DT2805 are fully 


On-Boanl 16 - Channel 

Micmprocessor A/D wi th 

pmjjTammable ]{Jiin 


2-Channel 
12-Bil D/A 


/ P 

/ Pnwer Supply 

//— 7 


N 16 IJnes 
^ Ditfilai I/O 


t Prugranimable 
\ Clock 


The DT 2801 and DT 2805 are compleie single 
board data acquisition systems for the IBM 
Personal Computen 


backed by our service 
and support team. 

No other analog 
I/O system for the 
IBM Personal Com¬ 
puter offers such 
quality power, and 
performance for such 
a reasonable price. 

But, by now you 
probably expect that 
from Data Translation. 

We don't just fol¬ 
low the latest trends. 
We set the style. 


Fred Molinari, President 



World Headquarters: Data Translalion, Inc., 100 Locke Dr, Mart boro, M A 01752 (617) 481-3700 Tlx 951-646. 

European Headquarters: Data Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 688 England (06286) 3412 TEx S49-S62 
IBM Personal Computer is a registered trademark of IBM. 
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032D:38 


54 

SEC 


fY^^HORlZ - OFFSET 

032E;Ari 04 

03 

55 

LDA 

HORIZ 


0331:E9 02 


56 

SBC 

♦OFFSET 


0333110 02 


57 

BF'L 

H20K 

?A>=0? YES 

0335;A9 00 


58 

LHA 

#Q 

;n0j LiniT TO 0 

053718D 08 

03 

59 H2DfK 

STA 

HSTART 


033A:a8 


60 

TAY 



0330138 


61 

SEC 


?A = VERT - OFFSET 

033C:a£i 03 

03 

62 

LDA 

VERT 


033flE? 02 


63 

SBC 

♦OFFSET 


03+i:i0 02 


64 

BFL 

OZOK 

;a>=07 yes 

03431AV 00 


65 

LDA 

#0 

FNOi SET TO 0 

034518ti 05 

03 

66 y20K 

STA 

SAVEA 


03401 


67 f 




03+31 


68 fFIND 

LIGHTPEN 


03431 


69 ; 




034B1AD 56 

CO 

70 AGAIN 

LDA 

LORES 

fPLOT ON LO-RES SCREEN 

0348189 OF 


71 

LIIA 

♦WHITE 

fSET COLOR 

0348120 64 

FS 

72 

JSft 

SETCOL 


03501 All 05 

05 

73 

LDA 

SAVEA 

5PL0T POINT 

0355120 00 

F9 

74 

JSR 

PLOT 


0356189 28 


75 

LIIA 

♦DELAY 

? PAUSE 

0353120 A8 

FC 

76 

JSR 

WAIT 


035BIAII 63 

CO 

77 

LBA 

FEN 

fREAD PEN (0IT-7) 

035E110 29 


78 

BF‘L 

FOUND 

;L0W =■ FOUND 

03601A9 00 


79 

LBA 

♦BLACK 

rSET COLOR 

0362130 64 

F8 

80 

OSR 

SETCOL 


03651 All 05 

03 

81 

LBA 

SAVEA 

iERASE PDI.NT 

0565120 uO 

Fa 

32 

JSR 

PLOT 


036B:Ari 57 

CO 

85 

LBA 

HIRES 

;SE1 TO HI-RES SCREEN 

03&E1C3 


34 

INY 


JNEXT HORIZ 

a36FlCC 06 

03 

35 

CPY 

HEND 

rY7HEND7 

0372:?0 04 


36 

BCC 

AGAIN 

JNOf 

0374IFO 02 


87 

BEQ 

AGAIN 

IDO IT AGAIN 

037cj1AC 08 

03 

88 

LDY 

HSTART 

JVESf RESET Y 

0579:EE 05 

03 

39 

INC 

SAVEA 

»NEXT VERT rOSITION 

037CrAD 05 

05 

90 

LBA 

SAVEA 


037FTCD 07 

03 

9i 

ChP 

VEND 

;a>venb? 

0302190 C4 


92 

BCC 

AGAIN 

JNOi DO IT 

035-^tFO C2 


93 

BEQ 

AGAIN 

} AGAIN 

035o:+C 9A 

03 

^4 

JMF- 

BONE 

JFlNTBHEBt NOT FOUND 

0389lAV 00 


95 FOUND 

LBA 

♦BLACK 

;SET COLOR 

0330120 84 

Fa 

96 

JSR 

SETCOL 


033E:AIi 05 

05 

'?7 

LDA 

SAVEA 

;SAVE NEU HORIZ 

0591:311 03 

03 

yy 

SfA 

VERT 


0394iac 04 

03 


srv 

HORIZ 

fSAVE NEW UFRT 

0597120 00 

FB 

100 

JSk 

PLOT 

i erase point 

039a:aD 5/ 

CO 

101 DUNL 

LDA 

HIKES 

JRESET HI-RES 

039Ii loO 


102 

KfS 


^RETURN 

bUCLLSbl-Ul 

AljiiLhhL Y 1 

NO tkKDKS 



resistor. This large resistor was used 
so that relatively small base currents 
would bring sufficiently low to 
trip the comparator. The comparator 
is linked (with hysteresis) to the 
500 k-ohm potentiometer allowing 
adjustment of the overall sensitivity. 

The comparator turns off too soon 
when the light pen is positioned on 
the edge of a block however^ and the 
block drifts slightly on the screen, 
perhaps as a result of electromagnetic 
interference. When the block moves, 
the phototransistor is no longer 
saturated and thus turns off the com- 
parator prematurely. To prevent the 
phototransistor from turning off too 
early, the comparator's output is con¬ 
nected to a monostable multivibrator 
that furnishes the actual signal out¬ 
put. The circuit provides a normally 
high signal on the PB2 input, but goes 
low for approximately 5 ms when the 


photo transistor detects light. The 
computer detects this negative-going 
pulse. 

The PEN Subroutine 

The PEN subroutine (listing 1) per¬ 
forms the search for the light pen on 
the screen. To ensure that the routine 
operates as quickly as possible, it is 
written in 6502 assembly language. 
The operating system resident in the 
Apple leaves page 3 of memory free 
from system use and available for 
user machine-language routines. For 
this reason, the subroutine was as¬ 
sembled at location hexadecimal 300 
and is entered by a subroutine call to 
that location. As written, the routine 
is not relocatable object code, (Table 
1 lists variables for the PEN 
subroutine.) . 

The routine does not require any 
parameters to be passed to it and 


VERT —the pen’s last^known 
vertical coordinate 

HORIZ —the pen’s last-known hori¬ 
zontal coordinate 

SAVEA —temporary storage loca¬ 
tion for the accumulator 
H E N D —the hof Izont a I coord! n ate of 

the end of the search block 
VEND —the vertical coordinate of 
the end of the search block 
HSTART —the horizontal coordinate of 
the start of the search 
block 

OFFSET —the plus and minus offset 
that determines the search 
block's size 

Table It Variables for the FEN 
subroutine. 


returns with the horizontal and ver¬ 
tical coordinates stored in memory. 
Both of these coordinates are in the 
range 0 to 39; (0,0) is the upper-left 
corner of the screen and (39,39) is the 
lower-right corner. The vertical coor¬ 
dinate is returned in memory location 
hexadecimal 303; the horizontal, in 
location 304. If the light pen is not 
pointing to the screen when the sub¬ 
routine is called, the subroutine will 
return with the pen's last-known posi¬ 
tion, thus leaving these two locations 
unchanged. 

The PEN subroutine limits its 
search to a small area around the 
pen's last-known position, a 5 by 5 
square that corresponds to an offset 
of ±2 blocks in both the horizontal 
and vertical directions. In figure 2, 
you see that the subroutine first caP 
culates the limits using an offset of 2. 
The limits are within a O-to-39 range 
so that the search for the pen does not 
extend off the screen. As the program 
progresses, the current horizontal 
position is in the Y register, and the 
vertical position is in the ac¬ 
cumulator, A. 

After this initialization, the sub¬ 
routine switches the display to the 
low-res mode by referencing memory 
location C056. It then plots the first 
block of the search square using a 
subroutine in the Apple's monitor 
(PLOT), After a delay of about 4 ms, 
the subroutine checks the light-pen 
input. If the pen has sensed the block, 
the program erases it, updates the 
horizontal- and vertical-position 
parameters to the new position, and 
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The MSigir@=One is a professional computer that takes advantage of the CP/M® 2.2 Operating System to 
ive the user access to thousands of business programs. Its excellent hardware capabilities are matched only 
y its outstanding software package valued alone at more then $1600. 


All these features, coupled with its remarkable size of 
an offer hard to beat. 

tf!Akff®“On© Hardware Features 

• 4MHZZ80A® CPU 

• 64K bytes RAM memory 

• 500K bytes 3V4” disk drive 

• Two RS-232 serial ports 

• Centronics parallel printer port 

• Hard disk interface port 

Mk[r@“One Software Features 

• CP/M® 2.2 DOS 

• Perfect WriteriM word processor program 

• Perfect SpelleriM spelling chekcer program 

• Perfect Calc™ spread sheet program 

• Perfect FilerTM information filing program 


CP/M Registered trademark of Digital Research, Inc, 

Z80 is a trademark of Zilog, Inc, 

Perfect Writer. Perfect Speller, Perf^t Calc, Perfect Filer 
are trademaiks of Perfect Software, J nc. 


2.75”x8”xl2” and light weight of only 5 lbs., makes 

Optional Features 

• Additional disk drives 

• 6MHZ Z80B® CPU operation 

• Additional serial port 

• Additional modem port 

• Additional software 

• CRT Terminal (available soon) 

• Hard disk drive (available soon) 

Educational 

IvfI Microcomputer 

Systems 

P.O. Box L6115 « Irvine, CA 92713 • (714) 553'f>133 


ll'rfivf Filt'r 
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CALL “THE COMPUTER-LINE” In Colorado. 

“Committed to bringing computers within the reach of all Americans”'" 

Th0 Computer-Line believes Ihal it is important to be competilive by offering low prices: however, we regard service as the most importani aspeci of a mail-order organiza¬ 
tion. All our lines are available so that you. the customer, are able to talk to fully qualified computer specialists trained to ansvver all /our questions pertaintng to our line of 
microcomputers We are renowned for our excellent after-sales support and our promptness for delivery Peace of mind and excetJertce in service ts our pledge to ail our 
customers. 


PRODUCTS for the IBM® PERSONAL COMPUTER 


The Ultimate Peripheral for your IBM PC 
MONTE CARLO"* CARD 

Five Functions — Memory/Serial/PareiieJ/Ciocic/JoysticIt 

• Up to 1 Megabyte Expandable Memory 

• One IBM Compatible Centronics Parallel Port 

• One IBM Compatible Asynchronous Communication Pori 

• Ciock/Catandar (Battery-backed) with Alarm 

• Dual Port Joystick Interface 

• Future Upgrade Options: Direct Connect Modem 

.SCALL 

AND The Sensational t 
l-C — MAGIC 

Prom Chip 

Programmable Graphics Semen Dump 

Print Spooling up to 64K 
Terminal Emulation.SCAIL 

SOFTWARE 


Ashton-Tate: 

D Base II 

$475l00 

Sofcim Software: 

Supercalc __ 

_ $19900 

Coritioental: 

Superwriter.. .. 

. $299J00 

Home Accountant Plus .... 

.. msjQ 

Spellguard ... 

.. SI49jOO 

The Business Manager'* 

A complete account mg/word 

Ufetree Syttems: 

Volks writer . 

.... $149.00 

processing/spread sheet/hard disk 

VIsiGorp: 

. $185.00 

system lor your IBM PC 

. SCALL 

2S6K Visicalc .. 

MicroPro 


Vis Ibex. 

iiesjoo 

Wordstar 

$329.00 

Peachtree 


Mail merge 

$159.00 

Peachpak 

SCALL 


Hard Disk System for the 
IBM® Personal Computer 

The Davong System's Hard Disk Drive fits conveni¬ 
ently inside or outside of the second floppy disk drive 
location of the IBM" Personal Computer chassis, pro¬ 
viding more than 30 limes the capacity of a floppy 
diskette, plus greater speed & reliability 
Available for internal or external install at ton Please 
specify _ $CALL 




QUADRAM CORPORATION 

Quadboard: The memory board for the IBM featuring: 

• Fully Expandable from 64K - 256K 

• Parallel Port 

• Asynchronous (RS232) Serial Pori 

• Clock/Calendar 

- RAM Disk Drive . .. ... ..5CALL 

Mlcrofazer. 

• Buffering from 8K - &4K (4 - 32 pages of text) 

• Printef i Computer Independent 

• Parallel/Parallel: Parallel/Seriak Serlal/SenaJ available 

• Compute while you prinif ..... ICALL 


Peripherals for all Computers 


PRINTERS 

TEC / C-ITOH Printera 

Prowritef t Parallel. ... 

Pro writer I Para tIel/Se rial . 

Prowfiter II Parallel ... 

Prowritef II Parallel/Serial ......_ 

F10 Prlnlmaster 55 CPS .. 


.S37r 

S649«“ 


..iCALL 


Okidata 

MfcroMne 92: 160 CPS bidirectional with 40 CPS 

correspondervee. 80 column . S575^ 

Mlcrollne 93: 160 CPS bidirectional with 40 CPS 

correspondence. 132 column . $995®° 

Pacemark 2350: 350 CPS bidirectionai/2 color 
printing/136 column. 

Parallel .. S219^® 

Serial .. . *2296“ 

Pacemark Z410; 350 CPS bidiractional/E color 
printing/flS CPS correspondence. 

Parallel . . $2495“ 

Serial..... .. . $2595“ 

tCAlL FOR PRICES ON ALL OKIDATA PRINTERS 
Star MicronIcs 

Gemini 10 & 15 .... Price ie Too Low To Publish 

IDS Prism 

132 Color.. $1496“ 

Smith Corona 

TP-I Parallel or Serial . $569“ 

Call tor pritet on Epson's New FX Series 



F10 Starwrfter Letter Queltty 

40 CPS Printer, Diablo Standard Daisywheel 


aC.Hay«: 


Micromodem 11 (Apple) __ _ 

$259” 

Sm art modem 300 Baud ... 

$209“ 

Small modem 1200 Baud 

$525“ 

Novation: 


J“Cat RS232 Direct Connect 

*119“ 

Cat 

*149“ 

Smart Cat 1200 Baud 

*456“ 

Applecal II (Apple)....,.... .. 

*289“ 

Smartcom 11 ..... 

$ 85” 

U.S. Rotimics: 


D.C. Hayes Smart Modem compatible 
300 Baud ... 

$179“ 

1200 Baud . .. . ... 

S479“ 


Monitors 

AmdeK Color 1... 


Color II .... 

. t4M 

300G Green..—. 

SI 48 

3QOA Amber _____ 

. 

31OG Green. .. 

.... iig 

31OA Amber. .... 

. $171 

BMC 15MHZ Green. ... 

*Bj 

20MH2 Green.. 

.ita 

NEC 1201 Green..... .. 

. .*ia 

1212 Color Composite __ 

__ $291 

1203 RGB Hi-Res Color ..... 

S59l 

Zenith zvM -121 ismhz ... 

.... $101 

Tinao Amber ..... 

.. $!^ 

DISKETTES 1 

"Kingirwi: 1 

The disks with the 'jump' on the competitiufi 

Outstanding value with library case and a I 

ten year warranty. 1 

"DyS8f1—outstandingly low price 1 

51 / 4 " SS/UD (Box of 10 . 

. 

5V4*' DS/OD (Box of 10) . 

. 

5%** SS/DO (Box of ID) ... . 

... $231 

5'/4“ DS/DD (Box of 10) .. . 


tlephant DiskettBS 1 

5*4" SS/DD (Box of 10) ... 


54" DS/OD (Box of 10) . ........ .. 

- tm 




































































Apple lle<^ 

Provides these 
standard features: 

• Ty pew rite r-styfe. full 
ASCIf keyboard, 
upper and lowercase, 
and auto-repeat feature 
6502A microprocessor 
(fl-bil CPU) 

64K bytes RAM 
memory 

16K bytes ROM, which 
includes built-in Apple¬ 
soft BASIC language 


lolor graphics and sound capabilities 
even I/O expartslon slots 
lack panel designed for quick connect/ 
jisconnect, using D-style connectors 


,$CALL 



llBM® 
iPersonal 
'omputer 

pea tu res: 

64 K Memory 

2 Tandon TM-lOO-t- l 

320K Byte Drives ; \ 

1 floppy disk --^ —- > 

controller 

1 color graphics card 
SNmLine drives and hard disk drives 
jeon figurations are available upon request 

Call for pricing on all IBM^- Systems. 


ZEKITH Z100 COMPUTERS 
2110-22 (Low Profile) S3(M9"" 
Z120-22 (All in one) 53175“ 


* TANDON « 
t DRIVE i; 
« Spucial * 
DouMa Side/ 
Doubla Oamlty 
aZOK Bylas 
al Staraga. 
TM-100-2 

$2490“ 



I Special * * 
I PRIN^CETON { 
♦GRAPHICS * 
* SYSTEMS * 

« b9Q Dots Hot. 

« IB Colors 
« Nan-Glare Screen 
« Color at its 11 nesi 

»¥»¥ MIALL 


WORD PROCESSING SPECIALS 

On Line Screenwnler $85 Pro SI49 
Silicon Valley Word Handlet $119 


NOW CARRYING: 

PANASONtC JO 2QD 

Personal computer 
Extremely Versatile 

Commodore B4 


j^ggoll 

S379” 


See {tie KEC APC 

Al Our Retail Stores 



Columbia Data Products 
Personal Computer 


j| IHIHHI 


iniHHIIIIIIIIIIIIIIIII 




Featuring: 

• IBM PC Compatibility 

• 16-Bil SOee Processor 

• S Expansion Slots 

■ Two RS232 Serial Ports 

• Centronics Printer Port 

■ Double Density Floppy Disk Controller 

• ISSK RAM Standard Memory 

CALL FOR PRICING AND INFORMATION ON IHt 
EXTENSIVE SOFTWARE SlANOARD WITH THE COMPUTER! 


Franklin Ace 1000 

Offers: 

- 64K Memory 

« 40 column upper/iower case display 

• Apple lie compatibility 

* more space between expansion slots and 

internal fan aid cooling SDALLj 

Call for prices on Franklin Ace 1200! 


Products for the 
APPLE COMPUTER 


We are smashing 
the prices on 
Apple Compatible 
. Disk DrivesI 


EOURTH DIMENSION Drives 

FOURTH DIMENSION Drive with Controller 



SCALE 


We also carry: Rana Elite I. ItJII....SCALE 

Computer-Line is NOW OPEN Mon.-Fri- 7 a.m. to 8 p.m. 
7 Days a Week! Sat.-Sun. 8 a m to 6 p.m. 

Product laformation St Order Lines: iwouniatn sianfiaTci itme. 


MSI APPLETIME CARD 

Works with D8 Master and Visidex Mo uni at n Computer mode 

Basic and pascal operation complete wtth daeebook sofTwam S 

MBI VIP CARD 

Dual Pori Parallei/Serfai Graphics Card I1Z9“‘^ 

Use ASCII Express The Professional 4 0 to sirriLJlianeausiy transfer data 
from modem to printer using the VlP Card 

ASCII EXPRESS (The Professiimali $99^^ 


APPLE SOFTWARE 

Continental: 

The Home AccountanT £ 54^^^ 

Silicon Valley Syslems: 

Word Handler Sfl9^° 

List Handler $ 59°“ 

Stoneware: 

DB Master $159°° 

DB Utility 1 2 3 £^‘‘“ ea 

VisiGorp: 

Visicalc3 3 $1B5^« 

VisifiEes $185“'“ 

Visidex £185®“ 

Visitrend Prot £229°^ 


RAM CARDS 

Microsoft 16K 

CP/M FOR APPLE 

Microsoft ZSO Caro 
Advanced Logic 

Kensington System Ssver 
TAG: 

Joysticks 
Select A Pori 
Game Paddles 

Kralt 

Joysticks 
Game Paddles 

80 Column Cards 

Videx with Soltswitch 


j79flQ 

$269““ 

SCALE 


$44“° 

£44““ 

£29““ 

S4gpD 

$33““ 


For 24-Hour/7 Days a Week Ordering & Product Information. Call “InfO-Line'*^', our computer modem line, 1 - 303 - 279 - 4218 . 

Operates at 300 Baud. Full Duplex 


We have teasing terms available 
on all our equipment 


Write or Call lor Our Comprehensive Catalog. 

Call “THE COMPUTER-LINE” 

Product Information & Order Lines: (303) 279-2848 or (800) 525-7877 ..compu°er-une"^ Stores 

Customer Service « Order loquirv Line: (303) 278-8321 opening throughout the U.S. 

ORDER DEPARTMENT: COMPUTER-LINE. Inc. • 1019 8lh Street * Goidsft, CO 80401 Write for OLir Franchise Package. 
COMPUTER-LINE of Denver • 1136 So Colorado Bivd * Denver CO 8022? 


, AH preci reltetl i ? CBSh OiKOtinr AH geodt iMnmiHoiJgoEl tauHy m rncmpl by Ihe i:uslomB» be reiMPed reglscml jl ii 

Tns oti" CJUICH eneniUPHieiO reullv gmi* w* rworve Ihei^+ght in regiir or telurn 10 Ibo minulsclurB» *ov rtpair ■« gooifc. baCom... 

nHurrwd Ipr rsetociSing art IS ■ 1 rwUKking !■« wi our ducrrtion T bo E;1>eira tor csncsttrticin 6l ra aChV aC our ili»c™i*efi Nb <Blurn 

i>TvmlK»b(WS Pv>CBquoted tor ««H onii#(K) incliiJtj(ectIpibninM wiIfKml nolHPfl Spoctelijm jn APOejMlinternalionil dflivflfw PtoiBBKidJ'H 
Im-unimom IS an (hew itfibw IQ wO-Hing dtyS ptee mpH bme M m <;rbsr is mpitoel l in 1 h Pboeipt ql lU UPS dobvemd goods Au goods l olhw 


«tpeiblifct wteterHy pei hX] AiHy {pootfa (herdwvE i 


iTi.«iirt>ijm 13 00(1 hy Xlkj JWVJ Hid lo ell pnooi 5i<fc lin shipping 

Ilian or ireEfnHH™j| [MtvteDd UPS grousd 























































8080, Z80,6809 
and 8086 


Gives your application a head start 


Save time and money in the develop¬ 
ment of your produd or system by 
using AMX, the software executive 
with proven, faulMree operation. 

SIMPLE OPERATION 

You divide complex control pro¬ 
grams into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
This allows tasks to be written and 
tested separately and then combined 
to form a reliable, finished system. 

AMX supervises the orderly execu¬ 
tion of these tasks, assuring that the 
most important Jobs always get done 
first. Tasks appear to be executing 
simultaneously. It’s almost like having 
a separate CPU for each task! 

HARDWARE INDEPENDENCE 

AMX does not require a particular 
hardware configuration. You control 
your environment You pick the I/O 
method. You decide the preferred in¬ 
terrupt service technique for your sys¬ 
tem. AMX will support you on the 
microprocessor of your choice. 


AMX isfast,compact,and ROMable. 
The AMX nucleus, less than 1400 bytes 
in size, features multiple task priorities, 
intertask message passing with prior¬ 
ity queuing, external event synchroni¬ 
zation, and interval timing. 

Support modules provide extended 
memory management, buffer control 
and resource allocation. Fast, re¬ 
entrant integer and floating point math 
libraries are also available. 



AMX is a trademark o\ KADAK Products Lid- 
CP/M is a trademark of Digilai Research Corp. 
ZSO is a trademark of Zilog Corp, 


AMX interfaces support programs 
written in C,PASCAL, PUM,FORTRAN 
and assembler. 

Access to CP/M® disk files in real 
time is possible using the AMX I/O 
Supervisor. 

COMPLETE DOCUMENTATION 

We deliver AMX source on diskette 
to permit AMX to be moved to the soft¬ 
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) distribution 
without royalties. 

HOW TO ORDER 

A specification sheet and price list 
are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for im med iate 
evaluation (specify 8080, ZSO, 8086 
or 6809 processor). Add $25 for post¬ 
age and handling outside USA and 
Canada, The standard 8080/Z80 AMX 
Multitasking Executive package, in¬ 
cluding source code, is $ 800 . Sup¬ 
port modules and interfaces are avail¬ 
able separately 

AMX is the choice of professionals 
the world over. Make it yours, today 


KADAK Products Ltd. w 

206-1847 W. Broadway Ave., Vancouver, B.C., Canada V6J1 Y5/Phone: (604) 734-2796 Telex: 04-55670 
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ALL VARIABLES , 
ARE LIMITED TO ( 
VALDES BETWEEN 
0 AND 39 




Figure 2: This flowchart plots the course of the PEN subroutine, which uses the top portion of the low-res display. 


then returns to the calling program* If 
the pen does not sense the block, the 
program erases it and moves right to 
the next horizontal position, continu¬ 
ing until it reaches the end of the first 
line in the square* It then moves to 
the next line in the square and starts 
again* This process repeats until the 
pen is found or the entire square has 
been searched* The result of the pro¬ 
cess is a series of flashing blocks that 
seem to follow the pen around the 
screen. When the pen is not on the 
screen, the blocks remain stationary. 

The PEN subroutine is very general 
and can be built into application pro¬ 
grams to find the light pen's position 
on the screen. Note, however, that 


the subroutine uses the top portion of 
the low-res display, the same display 
used by the normal text mode. Thus, 
a program that must use more than 
the bottom four lines of text will re¬ 
quire modifications to use this 
subroutine. 

The LINES Program 

The LINES program (listing 2), 
written in BASIC, enables you to 
draw shapes on the screen through 
the PEN subroutine. You move the 
flashing square, termed the cursor^ 
anywhere on the top portion of the 
screen* Error messages appear in the 
bottom four lines of text* You can 
mark the current position of the cur¬ 


sor by pushing the space bar, which 
places a small cross on the screen and 
stores that point's location in an ar¬ 
ray. After marking a few points in 
this way, you can connect the points 
with lines by pushing another key 
and then move on to draw another 
figure. You can thus draw relatively 
complex figures simply by marking 
the vertices and using straight lines to 
connect them. 

The first step the LINES program 
takes is to initialize all the variables 
(figure 3, page 405)* This step in¬ 
cludes loading a file from the disk 
that contains the PEN subroutine ob¬ 
ject code. The program then calls this 
subroutine to locate the light pen. 
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Listing 2: The LINES program. 

JPRI*x 

JLOAD LJNES*RI£rt 
JLIOSTST 

100 REH 
110 REfI 

120 REh FRQQgm TO DRAW 
IJO REfi WITH LIGHT-PEN 
140 REN 
150 REH 
160 REH 

170 PRINT CHR® C4>j“BL0AD PEN2, 
OBJO" 

180 NfiAX = 50 

190 DIH FX( NHAX >fPYCNHAX) 

200 GOSUB 390: REH INITIALIZE 
210 GOSU0 6101 REH FIND PENt S 
£T Xr f 

220 KEY = PEEK tKB ) i REM REAB K 
EYBOARD 

230 If KEY < 128 GOTO 210 
240 HOME 

250 T = PEEK (KS>: REH CLEAR ST 
ROBE 

260 IF KEY = SPACE THEN GQSOB 7 
lO; GGIO 210 
270 KEY = KEY - 192 
280 IF KEY < 1 OR KEY > 17 THEN 
GOSUB 2060; GOTO 210 
290 ON KEY GOSUB 2060 t 2060f1400f 
360 F 2060 f 2060 f 2060»1340 * 2060 

# 2060 ^ 2060 P12+0 f 2060 f1600»20 

60f1090^1690 

300 r ^ PEEK (GK REH GRAPHICS 


310 

MODE 

GOTO 

210 

320 

REM 


330 

REM 

*43144444444444444 

340 

REM 


350 

REM 

INITIALIZE 

360 

REM 


370 

REM 

444444444444444444 

380 

REM 



3?0 KB « 49152:K3 = 49168 
400 PEN = 76S 

410 HZ PEN + 4TyERT = PEN f 3 
420 CL = 3 

450 SPACE ^ 160;C = 49232 
440 N = 0 

450 POKE HZ^20: POKE VERTf20 
460 TEXT : home : NORMAL r SPEED' 
255 

470 OTAB (12 n PRINT TABC 7)?" + 
44 WELCOME TO LINES 444" 

430 PRINT : PRINT TABC 

YOU want a menu?"I 

490 GET YS 

500 IF Y$ = "Y** then GUSUB 1340 


510 

T = J 

PEEK t KS > 

520 

HGR 

; HCCLaR= CL 

530 

RETURN 

5+0 

REM 


550 

REM 

444444444444444444 

560 

REM 


570 

rem 

FIND ?£Hf SET XtY 

580 

REM 


59 u 

REM 

444*44444444444444 

600 

KEM 


610 

CALL 

PEN 

620 

X = 7 

* PEEK tHZ>:r = 4 * 


(VERT J 

630 

RETURN 

640 

REM 


650 

REM 

*444444444444444***4 

660 

REM 


670 

REM 

“SPACE^—MARK POINT 

680 

REM 


o90 

REm 

*4444444444444444444 

700 

REM 


710 

IF N 

^ NMAX GOTO 750 


720 GG50B 2260 

730 PRINT TABC 3H'TQQ MANY PGI 
NTS,'* 

740 RETURN 

750 N == N 4 1 

760 PXC N ) = X;pfC N ; = Y 

770 GOSUB 21601 REM DRAW CROSS 

780 RETURN 

790 REM 


dOO REM i444*4444»44444444+ 
dlO REM 

d20 REM "ir—BELETE POINT 
630 REm 

640 REM 444^444444444444*44 
350 REM 
860 I - 1 

a/y If PX^I> = X ANt PTCi ) = T GQTD 
930 

830 1 - I + 1 

390 IF I < = N GOTO 370 

900 GOSUti 2260 

910 PRINT TABC 3>f"NQ POINT TO 
B€l£TE“ 

920 RETURN 

930 IF 1 = N GOTO 970 

940 FOR Z - I TO N - 1 

950 pAKZt = PXt Z f niPYCZl ^ PYt 

i T 1 J 

960 NEjtr Z 
970 n = N - 1 
980 HCGLQR^ 0 
990 GOSuB 2X60 
1000 iiCGi_UK= CL 
xoio return 

1020 REm 

1030 H£n 4 jii44«4444444444444444 
1040 KEM 

1050 REn "p^—rtAKE A POLYGON 
1060 REM 

1070 REM 444444444414444444444 
1080 REM 

1090 IF N > =3 GOTO 1130 

1100 GOSUB 2260 

1110 PRINT TABC 3>r"NEED AT LEA 
ST 3 POINTS" 

1120 RETURN 

1130 HPLOT PXCN>tPYCNJ TO PXC 1 )f 
PY( 1 ) 

1140 GOSliB 1240 
1150 N = 0 
1160 RETURN 
1170 REM 

llBO REM 44444444444414444444 
1190 REM 

1200 REM "L“—DRAM LINES 
1210 REM 

1220 REM 44444444444444444444 
1230 REM 

12+0 IF N > =2 GOTO 1280 

1250 GOSUB 2260 

1260 PRINT TABC 3)r'N£EB AT LEA 
ST 2 POINTS," 

1270 RETURN 

1280 FOR I = i TO N - 1 

1290 HPLOT PXCI>fPY( I) TO PXCI + 

1 >-prc I + 1 ) 

1300 NEXT I 
1310 N = 0 
1520 RETURN 
1330 REM 

1540 REM 4444444444444444444 

1350 REM 

1360 REM ''C'’—CHANGE COLOR 
1370 BEM 

1580 REM 4444444444444444444 

1390 REM 

1400 TEXT : HOME 


1 + 10 

VTAB (3): PRINT 

"THE PDSSIB 

1+20 

LE COLORS are:" 
PRINT 1 PRINT " 

0 

= BLA 

1430 

CK" 

PRINT 

; PRINT " 

1 

= GRE 

1+40 

EH" 

PRINT 

: PRINT " 


= BLU 

1450 

E" 

PRINT 

: PRINT " 

3 

- WHI 

1460 

TE" 

PRINT 

: PRINT " 

4 

= BLA 

1+70 

CK" 

PRINT 

! PRINT " 

5 

= YEL 

1480 

LOU" 

PRINT 

1 PRINT " 

6 

- BLU 

1+90 

E" 

PRINT 

: PRINT I 

INPUT 

"UHAT 


COLOR 

fO-6)? "f- 

:l 


1500 

IF CL 

< 0 OR CL 

> 6 GOTO 14 


90 

1510 HCOLOR^ CL 
1520 RETURN 
1550 REM 


15+0 REM *44444444444444*4444 
1550 REM 

1560 REM **N"^~NEW: CLEAR SCRN 
1570 REM 

1580 REM 44444444444444444444 

1590 REM 

160C H = 01 HGR 

1610 RETURN 

1620 REM 

1630 REM *4*4444444444*4*4444 
16+0 REM 

1650 REM "Q"—QUIT 
1660 REM 

1670 REM 4t4444*444«44*444444 
1630 REM 

1690 UTA6 f25>I PRINT "DO YOU WA 
NT TO SAVE THIS? " 

1700 GET Y® 

1710 IF Y$ < > "Y** GOTO 17+0 

1720 INPUT "NAME OF FILE? *fY$ 
1730 PRINT CHR$ C+IS^BSAVE "rY® 
f",PICrA8l92FL0192" 

1740 TEXT : HOME ; NORMAL 

1750 POP 

1760 END 

1770 REM 

1780 REM 4444444*4*4*44444*44 

1790 REM 

1300 REM -H-—HELP C MENU > 

1310 REM 

1320 KEM 4*44*444444444*44444 

1830 REM 

lG+0 TEXT I HOME I NORMAL 

1850 PRINT : PRINT "HERE'S WHAT 
YOU CAN DO—•* 

1860 PRINT : PRINT I PRINT 
1870 PRINT : PRINT TABC 2)?"SPA 
CE--MARK CURRENT POINT" 

1380 PRINT : PRINT TABt 
DELETE CURRENT POINT" 

1890 PRINT : PRINT TABt 6Ji"RE¬ 
CONNECT AS A POLYGON" 

1900 PRINT ; PRINT TAB( 6)f"L— 
CONNECT FIRST TO LAST POINTS 

1910 PRINT I PRINT TAB( 6>r"C-- 
CHANGE COLOR" 

1920 PRINT : PRINT TAB( on"N— 
NEW: CLEAR SCREEN" 

1930 PRINT : PRINT TABC 6lr"Q— 
SUIT" 

19+0 PRINT : PRINT TABi 6 )f"H“ 
HELPI I r' 

1950 PRINT : PRINT 1 PPINT TABC 
6J?"PRES3 any key Tr3 CONTInU 

E, , 

1960 GET ¥® 

1970 T = PEEK CKSJ 
1930 RETURN 

1990 REM 

2000 REM 444444444444444444*44 
2010 REM 

2020 REM COMMAND ERROR 

2050 REM 

2040 REM 44*4444444444444*4444 

2050 REM 

2060 COSUB 2260 

2070 PRINT TABt 3)?"UNRECOGNIZE 
D COMMAND" 

2030 RETURN 

2090 REM 

2100 REM 444444444444*4444444 
2110 REM 

2120 REM PLOT CROSS 

2130 REM 

21+0 REM 444444444444444444 

2150 REM 

2160 HPLOT X - 1,Y “ 1 TO X + If 

Y + 1 

2170 HPLOT X - IrY + 1 TOX+ 1» 

Y - 1 

2130 RETURN 

2190 REM 

2200 REM *44444444444444444 

2210 REM 

2220 REm error MESSAGE 

2230 REM 

22+0 REM *44*444444444444*44 

2250 REM 

2260 UTAB (2+)l FLASH t PRINT "E 

RROR f M” ; NORMAL I RETURN 
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Figure 3; Outlining the course of the LINES program, this flowchart lists the steps you 
take fo use the light pen fo draw figures on the screen. 


The LINES program plots in the high- 
res mode; the subroutine searches for 
the pen in the low-res mode. The 
value returned by PEN must, there¬ 
fore, be scaled for the high-res screen. 
The horizontal position is thus multi¬ 
plied by 7 and the vertical position by 
4 in order to put these coordinates in 
the appropriate range to fit on the 280 
by 160 dot high-res screen. 

The program then reads the key¬ 
board. If no key has been pressed, it 
goes to the top of the program to 
search again for the pen. If the space 
bar has been pushed, the program 
marks the point and saves the current 
pen position. If another key has been 
pressed, the program identifies it by 
first reducing the ASCII (American 
National Standard Code for Informa¬ 


tion Interchange) value to the l-to-17 
range. If it cannot recognize the func¬ 
tion, an error message is printed and 
the program returns to the beginning. 

Recognized functions are called 
through an ON, , ,GOSUB state¬ 
ment. Then the appropriate com¬ 
mand is executed via a subroutine, As 
a result, you can continuously move 
the cursor around the screen. Any 
command is immediately executed 
when you press the appropriate key. 
(See table 2 for an annotated variable 
list for the LINES program.) 

The following list describes the 
valid commands and explains their 
operation. 

• Space: mark and save the current 
point. Pushing the space bar marks 


X,Y 

—current posttlon of the 
cursor 

KEY 

—value read from the key- 
board 

KB 

—address of the keyboard 

KS 

—address of the keyboard 
strobe 

T 

—^temporary (‘'dumnny'') use 

PEN 

—address of the PEN subrou¬ 
tine 

H 

—number of points marked 
thus far 

NMAX 

—maximum number of points 
possible 

PXO.PYO 

—arrays of X,Y coordinates 
marked thus far 

1 

—index counter used in 
loops 

Z 

—^index counter used rn 
loops. 

Y$ 

—yes^no input varfable 

CL 

—selected color 

HZ 

—address of horizontal coor¬ 
dinate parameter returned 
by PEN 

VERT 

—address of verlicat coor¬ 
dinate parameter returned 
by PEN 

SPACE 

—value read from the key¬ 
board If the space bar has 
been pressed (-160) 

G 

—address of the soft switch 
to turn on the graphics 
mode 

Table 2: 
gram. 

Variables for the L/JVE5 pro- 


the cursor's current position with a 
small cross and saves the coordinates 
of that point. The x and y coordinates 
are saved, in order, in separate ar¬ 
rays. You can subsequently scan 
these arrays to connect the points 
with lines. If you try to mark too 
many points, however, an error 
message is printed and the command 
is ignored. The maximum number, 
NMAX, is initialized in line 180, 

• D: delete the current point. This 
command causes the cross at the cur¬ 
sor's current position to be erased and 
the point to be removed from the ar¬ 
rays. You can delete points from the 
screen in any order; the arrays will be 
adjusted accordingly. If you don't ac¬ 
curately position the cursor over a 
point, however, an error message is 
printed and the command is ignored. 

• P: connect the currently marked 
points as a polygon. When this com¬ 
mand is executed, the program con¬ 
nects the last point in the array to the 
first one. To connect the rest of the 
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points with lines, it then calls the sub¬ 
routine for the L command. The ar¬ 
ray is then cleared (actually, the point 
counter, N, is set to zero), and you 
can begin defining a new figure. If 
you do not define at least three 
points, an error message is printed 
and the command is ignored. 

•L: connect all of the points with 
lines. This command is the same as 
the P (Polygon) command except that 
the first point is not connected to the 
last one. It thus allows you to draw 
lines between points without making 
a closed figure. An error message is 
printed and the command is ignored, 
however, if you do not mark at least 
two points, 

•C: change color, A menu of seven 
possible colors for subsequent lines is 
displayed with this command. It 
doesn't affect any of the old lines. The 
choice of colors is black, green, blue, 
white, black2, yellow, and blue2. 
These colors can appear different, de¬ 
pending on the adjustments made on 
your television set or monitor and the 
Apple's color-trim potentiometer. 


•N: new, or clear the screen. Use this 
command to clear the screen to black 
and reset the number of elements in 
the arrays to zero. You can then start 
again without rerurming the pro¬ 
gram, 

•Q: quit. An orderly exit from the 
program is implemented with this 
command. It also offers the option of 
saving the contents of the high-res 
display on the disk. The POP instruc¬ 
tion in line 1750 of listing 2 is needed 
to clean up the stack because the 
return from the subroutine is other¬ 
wise never completed by the Q com¬ 
mand, 

• H: help, or print a menu. Press H to 
display a list of all the commands. 

Concltision 

The light pen design presented in 
this article requires simple hardware 
and costs relatively little to imple¬ 
ment because most of the processing 
is done in software rather than hard¬ 
ware, By limiting the search for the 
pen to a relatively small area, search 
time is kept short without much 


sacrifice in performance. The light 
pen provides a convenient, efficient 
method to input graphics information 
to the Apple II and thus complements 
the computer s excellent graphics dis¬ 
play capabilities. ■ 
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TEAC 5 W Floppy Disk Drives 


Double your worh space with the new TEAC 5W’ Floppy 
Dish Drives. Because the TEAC FD-55 Series Drives are 
half the height of convendonal drives, you can fit up to four 
TEAC drives in the same space where two conventional 
drives fit Or, have room for two floppy disk drives and a 
hard disk drive. 

Mot only are the new TEAC drives half the height, they also 
consume half the power and generate half the heat De¬ 
sign innovations using a low-noise brushless DC direct 
drive motor are responsible for this breakthrough. The re¬ 
sult a highly reliable drive with over 10,000 hours life 
backed by a one year parts and labor warranty. 


5PECIFICATIOH5 



UHfORMAnED 

CAPACITY 

TRACK 

DENSITY 

TRACKS 
PER DISK 

FD-55A (1 5ide) 

250k Bytes 

48 

40 

FD-55B (2 sides) 

500k Bytes 

48 

80 

PD-55E(1 5ide) 

500k Bytes 

96 1 

80 

FD-S5F (2 sides) 

1000k Bytes 

96 

160 


tiaynard Electronics also manufactures a complete tine of peripherals 
for the IBM PC and PCKf. They include: SandStar'* Series fuity modular 
boards. Memory Expansion and S%" and 8" Ftoppy Diiue ControHer 
Boards, dock calendar and Farattel, Sena/ and Oame Ports. 


Maynard Etectronics is an authorized distributor of TEAC Floppy Disk Drives. Call or write today for compiete technical data and price. 


MAYNARO ELECTRONICS 

400 E. 5emoran Btvd. • The Greater Mall - Buite Z07 • 

■ ■ Casselberry, FI 32707 • 305^31-6402 

We make modern times better. 
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Circle 237 on Inquiry card. 
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SYSCOM SYSTEMS 


Call For 
’’ Free Catalog 


Smith-Corona® TP-1 “ 

DOT MATRIX LETTER QUALITY 


Epson 


Brother 


Fx-ao 

..Call 

, HR-1 

, 799 

FX-100 

.. Call 

Hn-15 ,. ... ... .. 

CaJI 

NEC 


Datey writer 


&023 Del M at. .. 

,429 

2D0D w/16K ,, 

.1029 

Okidata 


2000 w/4aK . 

.1169 

Microline 82 A .. 

399 

NEC 


Microline 92_ 

.. . 499 

3550 {for IBM) .. 

. 1899 

Microline 93 ..... 

, 049 

3510. 

.1499 

Gemini 


C. Itoh 


Gemini 10. 

. ..299 

Slarwnler F-1 0 .. 

. 1289 

Gemini 15. 

.... 449 

Prinlmasler F-l 0 

-1599 



Accsasorles 


Micro-Sci A-2 

. 249 

Z-CardbyAtS 

139 

MiCfO-5ci A-40 

279 

The CP/M card 

329 

Micro-Sci A-70 . 

,339 

SoUcard Prem. by MS 499 

A-2 Com roller .. 

69 

SoHcard Plus by MS 449 

A-40,'70 Conlroiler 

. 69 

SoMcard Sys. by MS. 

259 


New SpeciaM 


"The Power Pack" 

by MicrO'Sci. includes- • 

1 A-2 

Drive • \ 80/64 

e card 1 

* t Magic Window 

11 « 

1 Magic Word • 

t Magic Calc Retail Value S9l 4 

Safe Price 

$599 


5 Meg by Davong.. 

1589 

The Grappler Plus . 

119 

1D Meg by Davong , 

1909 

Appli-card 4HZ . 

339 

EliloOnebyRana . 

. 299 

Appli-card 6HZ ..., 

, 459 

Eiile Two by Rana.. 

. 509 

Appli'-card w/80 col. 

.369 

Elite Three by Rana 

699 

AppIf-card'w/WordSlar 639 

Rana Controller . 

04 

Kraft Joystick .. 

. 44 

Videx 00 col. 

219 

Apple Dumpling 32K 219 

Paratie! IniCd , 

59 

Apple Cal II by Nov . 

.209 


N«w Appi* 
Compatibl* 
Systam 


IL/:. 


Software 

Special sale 6r Mioro-Pro • WordStar, 279 • &peil 
Star . . 129 • Into Star . . . 279 • Man Merge .129 
Word Star. Mail Merge and Spell Star 499 
Word Handler .. .147 


Taxan 

S119.0® 


M6ll(parepsori)32K 229 
System Sa^rer Fan .. 64 

MicroMo M by Haves 279 


OJtDER 
TOLL-|iREEll 


212 Apple Gat(1200bd)599 
Trackball byTG 47 

Hayes 1200 baud .... 529 

if 


dBase II. 529 

Quick Screen . 129 

VisICatc.109 

Peachtree..call 

Frogger. .24 

Chpplifter .. 24 

Wizardry .34 

PFS Report.89 

PFSrGraph.99 


DISK DRIVE 
SPECIAL! 


CALL FOH CATALOG! Mlcro-Sci A-2 249! 




Taxan 


USf 


KG 12" tgreen). 

119 

Green.. ... 

.119 

KG 12'’ {amber). 

119 

Amber... 

.119 

RGB-1 

329 

Zenith 


RG0-I1,. 

459 

121 -Green 

95 

RGB-111 . 

529 

ZVM-134 Hi-Res RGB 539 

Anndek 


Electrohome 


V 300 .. 

139 

13" Med-Res RGB 

.319 

Color 1. 

.299 

13" Hi-Res RGB... 

. 549 

Color II. 

.540 

Super Color Board. 

,.189 


I ,^NITH*KAYPRO» 
ALTOS-N EC • 

, ’ FRANKLIN 

I _ And Others_Ayailable 


mm 


fC commodore 
NEW! 



AST 

ComboPlus64K(S/P) 349 
ComboPlus256K S/P) 639 
MegaPlus 64K (S/P) 459 
MegaPlus256K[S/P} 749 

QUALITY COMP, 


QUADRAM 

Ouadt:ioardlie4K 429 
Ouadboardfl256K... 669 

Quad 512+64 K. 369 

QuadSI 2+512K .. 1049 

TECMAR 


- — . — 

Big Blue . 

449 

Complete Line.CALL 


DAVONG 


MBI 



5 MB Hard. 

1489 

MonteCarlo 64K .... 

399 


10 MS Hard. 

.1099 

IMonteCarlo 256K .. 

649 


15 MB Hard. 

2249 

XEDEX 



Stave 5MB 

.1290 

0abyBluet64K&Z-0Q) 

447 




Baby Blue Ram plus 

659 



SOFTWARE 



Visicalc (256K) ... 

105 

VediTSS by Cmpview 

199 

f CALL FOR 

Word Star. 

. 249 

The Programmer.... 
CP/M-SebyDigilaf . 
Basic-aOby MSoft.., 

369 

Mail Merge ... .. . 

88 

279 

COMPLETE CATALOG 

Peachtree Pkgs . 

. CALL 

297 

Volks Writer. 

129 

Fort ran-80 by MSoft 
M/Sort by MSoft .... 
Easy by Denver... 
Mamemaglc by ISM 

419 

ITS FREE' 

Super Calc. 

. 217 

159 


Easy Wriier II _ 

. 239 

543 


Kerne Acet. Plus 

.. .. 109 

69 


C-128... 


. Call 

B-128.. 


.Call 

Vic Accessories 


Datasei.. . 

64 

24K Mem. Expander 

139 

Disk Drive.. 

469 

IEEE-4a8Card .. 

. 69 

Graphic Primer, . 

319 

6 Slot Expand. 

. 99 

16K Mem. Expander 

79 

Alron Chassis 

198 

C-64 AcceBBorfes 

C-64 Software 


Video Pak z-ao . 

259 

Hesmon 64 (cart.l — 

.29 

Video Pak 80 . 

159 

Heswriter 64 (carl.).. 

34 

JEEE Adapt, by MS . 

09 

Home Journal {tape} 

39 

Vlac {adapt any oass) 45 

DalaCalc [tabe]. 

39 


Call For Free Catalog 


COtl 


The Columbia MPC is IBM® P/C 
Hardware & Soltware Compatable 
The Price? Non - Comparable! 
Save Hundreds and Call 


0 corona 




New 1630 


Call 

Eagle II.2395 Eagle IV.4595 

Eagle in ,3095 File 10 .2395 


IBM® P/C Compatable 
• Desktop with one 32QK Drive 
128K Ram, Ser, & Par Ports, 
HI'Res Monitor, MS DOS, 

Basic and Multiplan_$2550 

Portable -same components as the 
“Desktop" but portable ... $1995 


■ terms AP4D CONDITIONS 

Personal checks (allcw 10 days lo clear}. Visa, Mastercard. American Express. Cashiers Checks. Wire 
I Transfers, include 2% service charge • CCD's mmimurri $250.00 with S25.00 deposit • Afl products (actory 
1 sealed with manulaclurers warranty # PO's accepted frcmi qualified customers • Approval rteeded on all 
Irelurns • Add 3% for UPS shipping (S5.00 mininmum.) • Restocking lee for returned merchandise « Equip^ 

I ment subtect lo price change & av^iiabiMy • Foreign orders write for quotations • $40.00 minimum: purchase 
I on all orders • Calif, residenls add 6% slate tax * APO, FPO, Hawaii S Alaska can or write for shippirig delaits 
'with prepaid cash orders, includes certain prfnters, monitors d foreign orders 

I Apple*, GP/M* ISM*. Smith-Corona* are all regislered trademarks Circle 90 OH Ingyiry card. 


MAIL TO: 

Computer Specialties 

1251 Broadway, 

El Cajon, CA 92021 

OR CALL:(619)579-0330J 
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Best Western has the right place to stai 
... at the right price. Visit any Best Wester 
and ask for your free 300 page fiill-colo: 
1983 Ti^vel Guide. It’s loaded with roa< 
maps plus detailed listings an< 
pictures of every Best Wester 
in North America .. .nearly 1,800 of them 


408 BVTE June 1963 







WORLDWIDE 

LODGING 








ror> 




*0" 


'*•Al^J^"■^ ?5f, 

''V Ml . ,.„,.''^' '^ i 


‘fee llravel Guide... Ffee Instant Reservations. 

’or reservations, just ask the Best Western 
•ont desk person to “Make you a ST^R” 

>n our instant, worldwide system... 

:ontact your travel agent... or call 
bll-free 1-800-528-1234. 


Present this coupon at any Best Western for your free lYavel Guide 
(or mail coupon with S2 to cover postage and handling to Thavel Guide, 

Box 10205, Phoenix, AZ 85064. Altow^ 8 weeks delivery time.) 

PLEASE PRINT 

NAME____ 

ADDRESS™___ 

CHY__ _ STATE_ ZIP_ 

PM 






Rest Assured" 

2 , 800 places in 1 , 950 cities utorldu nde 

Andorra, Aruba, Australia, Austria, Belgium, Canada, Etenmark, 
Finland, France, Great Britain, Guadeloupe, Holland, Ireland, 
Italy, Liechtenstein, Luxembourg, Mexico, New Zealand, 
Puerto Rico, Sweden, Swiueriand, United 
States^ Virgin Islands, West Germany 
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WE HAVE THE JUMP 
ON THE COMPETITION 


in QUALITY and PRICE! 


Try A Box Of 
Kangaroos On Us! 


Kongaroo-the best disk at any price! 
• CERTIFIED 100®/o ERROR FREE 


We are so convinced Kangaroo is the I 
disk you can buy that we make this offer. ] 
a box of Kangaroos^ if for ,any reason you 


• REINFORCED HUB RINGS 

• ALL KANGAROO DISKS ARE 
PACKAGED IN A HARD LIBRARY CASE 

• 10 YEAR WARRANTY 


not satisfied with the quality of Kongord 
return them within 30 days for a 
refund—no questions asked. ! 

EXCLUSIVE NORTH AMERICA 
DISTRIBUTOR: 


Suggested List Price 

514 inch Single Sided/Double Density $29.95 
514 inch Double Sided/Double Density $39.95 


MJCROCQMPUTEA 

Bua ness - 

{HDU5TRIES 
COflTOflATlW 
ABMmiSTKATrVE OFRCES: 
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User's Column 


Zenith Z-100, Epson QX-10, 
Software Licensing, and the 
Software Piracy Problem 

Our intrepid columnist shoots from the hip and takes a little flak. 


Jerry Pournelle 
c/o BYTE Publications 
FOB 372 

Hancock, NH 03449 


The newest machine here at Chaos 
Manor is the Zenith Z-lOO, It 5 very 
colorful, so naturally it became 
known as Zorro, 

The Z-100 has very nice features, 
and the best color graphics IVe seen 
in a small machine. It's a dual- 
processor computer, with an 8'bit 
8085 and a 16-bit 8088. In addition, 
there's a dedicated microprocessor 
chip that runs the elaborate key¬ 
board. My system contains 128K 
bytes of memory, which is standard. 
There are sockets for more memory 
chips to bring it up to 192K bytes. 

It's easy to add still more memory, 
because the Z-100 contains an 
IEEE-696 standard bus with five slots. 
This is better known as the S-100 bus. 
Thus you can add Zenith memory, or 
Compupro, or any other S-100 mem¬ 
ory board you might have as long as 
it's bank selectable and can operate in 
a 5-MHz environment. 

You can also add almost anything 
else you like. The Z-100 specification 
sheets specifically mention Compu¬ 
pro memory and I/O (input/output) 
boards, the Data Technology hard¬ 
disk controller, and the TarbeU disk 


controller as being compatible; they 
also say that just about any IEEE-696 
board (except CPU [central process¬ 
ing unit] boards, of course) should 
work fine. 

There's an awful lot of good stuff 
made for the S-100 bus, and it's near¬ 
ly all available to the Z-100. 

Because the Z-100 has both 8085 
(S-bit) and 8088 (16-bit) CPUs, it's 
very flexible regarding software. The 
Z-100 uses ZDOS {the Zenith disk 
operating system), which is opera¬ 
tionally identical to the IBM PC- 
EX)S; most programs for the IBM 
Personal Computer will run just fine 
on the 2-100. For example, IBM's 
Pascal native-code compiler and 8086 
assembler run just as they come from 
the box. The Z-100 will not run soft¬ 
ware that contains graphics written 
for the IBM PC or that makes use of 
the ROM {read-only memory) moni¬ 
tor in the IBM. 

The other operating system for the 
Z-100 is CP/M-85, which is Zenith's 
name for standard CP/M-80 version 
2.2. The result is that not only can the 
Z-100 run programs written for the 
IBM PC, but also most of the soft¬ 


ware written for S-bit CP/M ma¬ 
chines. Transfer of programs is no 
problem, either. The Z-100 comes 
with two built-in double-sided 
double-density 5 Vi-inch disk dri ves, 
but it also has a cable connector on 
the back for 8-inch disk drives. The 
nice part is that the Z-100 system ex¬ 
pects the 8-inch disk drives to be 
jumpered as 0 and 1, meaning that I 
was able to plug my Compupro 
{Qume) disks from Zeke II (a Compu¬ 
pro Z80 computer) into the Z-100 and 
read disks as drives C and D im¬ 
mediately. I didn't have to change 
anything in either the Z-100 or in my 
Compupro disk drives. Just plug in 
the cable. 

It won't read double-sided 8-inch 
disks unless I do something to the 
jumpers; but it reads single-sided 
double-density disks formatted by the 
Compupro Disk 1 controller just fine. 
That includes formats of 256, 512, 
and 1024 bytes/sector. I've just used 
PIP to copy XD.COM (an extended 
directory utility) from an 8-inch disk 
to Zorro's 5 Vi-inch disk, and it 
works. I was able to send over all 
kinds of stuff: a disk utility program 
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called UNERASE, the program that 
checks for bad sectors (some outfits 
call it BADLIM), and SWEEP, which 
is a nifty utility that lets you go 
through a disk and copy, erase, 
rename, and otherwise muck about 
with the disk directory. All these pro¬ 
grams, incidentally, are available 
from Workman and Associates for 
$32.50 a disk. Most are in the public 
domain. 

The best news is that WRITE, my 
favorite text editor, works fine. I used 
the old version I had for the Z-19 ter¬ 
minal. Tony Pietsch had set things up 
to use the Z-19's special-function 
keys, and also to make the Z-19 nu¬ 
meric keypad into a block of cursor- 
circle 324 on Inquiry card. control keys. That all works exactly 

as it should on the Z-100. 1 conclude 
that although the Z-100 makes use of 
memory-mapped video, it thinks its 
talking to a Z-19 terminal when it's 
running under CP/M-80 2.2. If 
WRITE, with all its special calls and 
scrolling and cursor controls, will 
work without modification — and it 
does —then it's fair to conclude that 
anything configured for the Z-19 ter¬ 
minal will work. That's good news. 

IVe also been playing about with 
ZDOS, which is Zenith's work-alike 
for the IBM PC-DOS. Its a bit cum¬ 
bersome; I think I'd prefer CP/M-86. 
That may just be a matter of getting 
used to MS-DOS, of course. (One 
might as well call it MS-DOS, mean¬ 
ing Microsoft disk operating system; 
PC-DOS and ZDOS are simply ver- 
Clrcle 366 on inquiry card, sions of MS-DOS set up for their par¬ 

ticular machines.) 

My Z-100 has some of the most 
spectacular color graphics I've ever 
seen. The screen consists of a field of 
225 (vertical) by 640 (horizontal) in¬ 
dividual pixels (dots), each of which 
can take on any one of eight colors. 
This high resolution compares 
favorably to the IBM PC's 640- by 
200-dot high-resolution mode with 
white on black only. A character-set 
generator makes nicely formed letters 
that are very easy to read on the big 
monitor screen. 

A demonstration disk comes with 
the Z-100. The disk has BASIC rou¬ 
tines to make all kinds of pretty pic¬ 
tures. There are also programs to do 
scads of business graphics: pie charts. 


IN THE COMPUTER ROOM 



no one can h«ar you 
SCREAM 


T-shirt each. Brown on tan, yellow 

j^old nr white. Hanes oO-oO quality shirts. 
CaUlop: vnth order. 

T-ahin HAUTE COUTURE fur frobera, 
hackers & wizards. Teehoifii] T-shirts from 
the foi-cfrant (and backside) of science. 

Extensive catnioK of over 22a titiUatin^ 
topics and tantahzinif tidbits Ut tickle your 
tiistea and uutratife your collcaqucs. Circle 
our number on the inquiry card or send Hkt 
to address below for a faiit catalog. 


SOFTWEAE UNLIMITED 

Star Route Box 38. Winthrop. WA. 98362 
Phone (id9> 996-257G 


-PRINTERS- 

SMITH 

CORONA TP-1 

ProwriterSSlO AP $379 

Prouvriter 1560 P $649 

Starwrlter $1196 

Word^linger S600-18DCPS $Call 

Ok (data SCall 

—MONITORS- 

Amdak 300G $149 Color I $298 
3D0A$159 Color II $699 
—^MODEMS- 

Hayes Smartmodemt 300 Baud) $215 
Hayas Smartmodemfl 200 Baud) 

$499 

^DRIVES- -SOFTWARE- 
IF YOU DO NOT SEE IT CALL 

ia00-42ia978 ^ 

CALL OR WRITE (2a6)598-4047 

SUNBELT COMPUTER PRODUCTS 
P.O, Box 142, Daleville, AL 36322 
ASK FOR FREE CATALOG 


$489 


680JO 

CROSS ASSEMBLER 

FOR CP/M ^80 $ 260 


MOTOROLA SYNTAX 

LINKAGE EDITOR 

STRUCTURED 

Qui-to 
843 54lh 
Seatlle. Wu, 


MACROS 

CONDITIONALS 

WRITTEN IN C 

{2bbl7M4-K(ilK 
^noremgs 
Dtck Cijrli££ 
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bar charts, wavy lines, etc., all in 
vivid color. 

The only problem is that I have 
precious little applications software 
that runs under PC-DOS — and at the 
moment, the only language I have 
available (other than 80S6 assembler, 
which Tm not ready to learn) is 
Zenith's version of Microsoft BASIC, 
ZB ASIC. The color programs are all 
written in that. Microsoft has added a 
bunch of special commands, such as 
CIRCLE, UNE, and PAINT, to let 
you control the color. 

I wanted to play with the color, 
and I didn't want to do any really se¬ 
rious work. Then I remembered that 
Epyx published the source code for 
Invasion Orion. This is a naval action 
game (well, it's supposed to take place 
in space, but it's rather two- 
dimensional, so that it's a lot like a 
wet navy battle). You have one fleet, 
and the computer has another, and 
the computer is a pretty good player. 
I liked that game on the Apple and 
the TRS-80; the only problem was 
that it was pretty slow. The Z-100 is a 
much faster machine, so that 
shouldn't be a problem. While I was 
at it, I modified the graphics to make 
use of the Z-lOO's color capabilities. 

Alas, I never finished. I'd forgotten 
just how awful BASIC programs used 
to be. I've gotten used to CB-SO, the 
CBASIC-II compiler, with its multi¬ 
ple line functions, and no line 
numbers, and local variables, and 
top-down structured code. After 
about three hours of trying to plow 
through a tangle of GOTO state¬ 
ments, and six or eight statements per 
line, and single-letter variables, I gave 
up. 

I haven't given up completely, 
though; IBM Pascal works fine on the 
Z-100. Now all I have to do is figure 
out how to use the color graphics in 
something other than BASIC, and I 
can write my own space-war game. 1 
have in mind The Moat Around Mur- 
cheson s Eye, in which the Moties are 
trying to escape. As the ships take 
more hits they change color, from red 
up the spectrum to violet (after which 
they explode). 

Games, Games . . . 

While I'm on the subject of games, I 
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COM STAR F/T 


$279 


only 


* VERTICAL FORMAT CONTROL: program¬ 
mable form length up to 127 lines, useful for 
short or over-sized preprinted forms, 

« FRICTION AND TRACTOR FEED: will accept 
Single sheet paper. 

* 224 TOTAL CHARACTERS 

* USES STANDARD SIZE PAPER 
If you war>t more try —^ 

Premium QualHy 
COMSTAR F/T SUPER-10” 
PRINTER — $369,00 
More Features Than MX-80 
For $250 Less 

For S3G9.00 you get all of the features of the 
Comstar plus 10'" carriage, 100 cps, 9x9 dot 
n>atrlx with double strike capability for 16 x 1G 
dotmatrix. High resolution bit Image fl20 x 144 
dot matrix}, underfInIng, backspacing, 2.3K 
buffer, left and right margin settings, true 
lower descenders, with super and subscripts, 
and prints standard, Italic, Block Graphics, 
special characters, plus 2K of user definable 
characters. For the ultimate in price per¬ 
formance the Comstar F/T Super leads the 
pack! 


Double 

Immediate Replacement 
Warranty 

We have doubled the normal 90 day warranty 
to 160 days. Therefore if your printer fails 
within ’’180 days" from the date of purchase 
you simply send your printer to us via United 
Parcel Service, prepaid. We will IMMEDIATELY 
send you a replacement printer at no charge 
via United Parcel Service, prepaid. This warran¬ 
ty, once again, proves that WE LOVE OUR 
CUSTOMERS! 

15 DAY FREE TRIAL 

OTHER OPTIONS 


Extra Ribbons........$ 5.95 

Roll Paper Holder ....32.95 

Roll Paper....... 4.95 

5000 Labels ________ 19.95 

1 too Sheets Fan Fold Paper..... 13.95 


Add $20.00 shipping, handling and insurance. 
Illinois residents please add 6% tax. Add 
$40,00 for CANADA, PUERTO RICO, HAWAII, 
ALASKA orders. WE DO NOT EXPORT TO 
OTHER COUNTRIES. Enclose cashiers check, 
money order or personal check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 
day express mall available!! Canada orders 
must be In U.S. dollars. 

PROTECTO 

ENTERPRIZES »■ □uR 

BOX 550, BARRINGTON. ILLINOIS 60010 
Phone 312/382-5244 to order 


• Lowest price quality tractor friction printer in the U.S.A. ■ Fast 60 characters per second 
• 40, 46, 66, 80, 96, or 132 characters per line spacing • Prints labeis, letters, graphs, and tables 
• List your programs • Print out data from modem services 


• BI-DIRECTIONAL PRINTING with a LOGIC 
SEEKING CARRIAGE CONTROL for higher 
through-put in actual text printing. 80 
characters per second. 


- PRINTING VERSATILITY: Standard 96 ASCII 
character set plus block graphics and Interna* 
tional scripts. An EPROM character generator 
includes up to 224 characters. 


• INTERFACE FLEXIBILITY: Centronics Is 
standard. Options include EIA RS232C, 20mA 
Current Loop. (Add $20.00 for RS23^ 


k LONG LIFE PRINT HEAD: 100 million 
character life expectancy. 


THREE SELECTABLE CHARACTER 
PITCHES: • 10, 12 or 16.5 characters per Inch. 
Jl32 colurrma maximum. Double-width font atso 
Is standard for each character pitch. 


Tractor 

Friction 

Printer 


Deluxe 

COMSTAR F/T 
PRINTER— $279.00 


The Comstar is an excellent addition to any 
micro-computer system. (Interfaces are 
available for Apple, VIC-20, Gommodore-64, 
Pet, Atari 400 and 600, and Hewlett Packard) At 
only $279. the Comstar gives you print quality 
and features found only on printers costing 
twice as much. Compare these features. 


THREE SELECTABLE LINE SPACfNQS: 6, 3 

12 Ones per inch. 


PROGRAMMABLE LINE FEED: program- 
length from 1/144 to 255/144 Inches. 


80 COLUMN PRINTER $199 

Super silent operation, 60 CPS, prints Hi- 
resoiution graphics and block graphics, ex¬ 
panded character set, exceptionally clear 
characters, fantastic print quality, uses inex¬ 
pensive thermal roll paper! 
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notice that whenever the boys play 
games on their Apple II, the games 
tend to be one or another by Epyx* 
They particularly like Rescue at 
Rigel, and theyVe nearly worn out 
the Dungeons of Aphsai. The Epyx 
games tend to be intellectual. Because 
I have terrible eye-hand coordina¬ 
tion, I greatly prefer that kind to the 
arcade games (I always get killed in 
arcade games). Tm particularly par¬ 
tial to Crush, Crumble, and Chomp, 
in which I get to play my favorite 
movie monster rampaging through 
Washington and burning down the 
Pentagon. 

We also play Zork, the super 
adventure developed by the Gang of 
Four Implementers at MIT. If you 
liked Adventure and wanted more 
after you solved the Colossal Cave, I 
guarantee youll love Zork. The peo¬ 
ple who wrote it also bring you 
Deadline, a very popular and fun 
game of detective logic complete with 
documentary evidence; and Star- 
cross. This latter is a Zork-like game 
of exploring a large alien starship. I'm 
not as fond of it as I am of Zork, but a 


number of science-fiction fans like it 
very much. 

Meanwhile^ Back to Zorro 

Fm still testing the Z-100. There's a 
lot to like about it. For one thing, I 
really like the keyboard, which is a 
dead ringer for the IBM Selectric, It's 
completely sculpted, with the home 
keys formed in such a way that you 
can find them easily. The keyboard 
feels good, with just the right amount 
of tactual feedback. All the keys are 
there, including arrows, numeric key¬ 
pad, and a row of 15 user-program¬ 
mable special-function keys across 
the top. The only thing missing is that 
shifted comma and period make < 
and >, which is standard enough, 
but Fm spoiled by my Archive 
keyboard. 

The keyboard is completely repro¬ 
grammable, though, and there are 
complete documents on what it does 
and how it does it. I can, if I like, 
change the period and comma so that 
they put out the same characters 
shifted as unshifted. If Zorro becomes 
the system master here, Ill probably 


do that. 

The Z-100 is professional-quality 
equipment . 1 once said the real prob¬ 
lems with the IBM PC were its non¬ 
standard bus and that awful key¬ 
board, The Z-100 has fixed both 
those problems, and with its ability to 
run both CP/M-80 2.2 and MS-DOS, 
plus the spectacular color capability, 
it's going to be a strong contender for 
both business and development appli¬ 
cations. 

The machine has a couple of 
drawbacks. One, it's big. The key¬ 
board, two disk drives, and the com¬ 
puter itself are all built into one box, 
(In some models, there's also a green 
screen built on top; that's really big.) 
In order to use the Z-100 properly, 
I'm going to have to build a special 
table that will get the keyboard low 
enough and have a place for the big 
15-inch color monitor. 

Most applications software avail¬ 
able for the Z-100 is 8-bit stuff run¬ 
ning under CP/M-80 2.2. That 
should change as more machines ap¬ 
pear and people begin to take advan¬ 
tage of the 16-bit processor's 
capabilities. Meanwhile, there is an 
awful lot of CP/M-80 2.2 software. 
The Z-100 is a very good transition 
machine to go between 8-bit CP/M 
and 16-bit MS-DOS; and with the 
S-100 bus, it won't become obsolete 
for years. 

A final problem is Zenith's docu¬ 
ments. They range between good and 
excellent, but there are strange 
lacunae, and the indexes are just plain 
terrible. For example: the Z-100 has 
excellent tactile feel to the keyboard. 
There's no need for a keyclick, and 
certainly no need for the annoying 
squeak that Zenith has installed. 
Alas, the only index entry for 
"keyclick" refers you to the formal 
specifications for the machine, where 
it says, "Keyclick may be turned off." 
There's no hint as to how to turn it 
off. 

I expect some of you are now won¬ 
dering why 1 don't read through the 
entire set of documents, but if you 
could see them, you'd wonder no 
longer. The Zenith documents cer¬ 
tainly look impressive: 1 have about 
five feet of them. They come in 
massive loose-leaf binders; two 


Can a Software Package 
Change the World? 


m 


Spread Sheets First... 
QUESTEXT^Next! 

* A Rein’Olul kmarv Nnw MkrOCDlfqhlt^r C<niCept 

* StOfF TrilormallDn by Menu * NdI a WP 

* Buy One GcneraJ PurfHjsc And SAve 

qI SuKcialized Program* 

t • ULTRA FRIENDLY • KKT?. Mrnu Cfriwflti 
^ ■ LEARWAB LE in one seB^k)r» * Nd Pro^Amming 
* ALLOW'S [NSTANTANECXJS INNOVATION • Nof a DBMS 



OU^TEXT 111 ■ • 43iopinE itvsfnn In 

L ijrT«nulk.4llUij Iphlud Itdflrnuiicn |l 
ifUa khe michu Mrixjum. Il s rlw 
ti vIwUrKM*' i niIttrirytHitt 

J^ndiir 

iracb: PtUfiX.. On h.kr helti laWtdCKCti 

intfitaiirin. mM nwiiwtion. Oktinf* trami 114 . 

ropcfcHHi scJtunw^. WMfr'i nyelHiink. 

E^lfunu; F>krtK>A: ^p.wh ilHpprrjlT^in)^ i!lBajDUfn 
UnckiKHiTElir^ Acyrru (diurwtvEitf, ISibk: 

iHin aBttorin:^ CiMi4b1s dd^bDciii, SchciikAri^ plm 

hm^ Ari htvtrl^ Lilw JTy dritl Ffc t iibiniTl 
OlActvAlKin PntainnH EluLdur 9cr.ni.r, 

htr dI i:Mrtrbmd). CoMrirrm Pmiltn^ 
Mwm iTKf TM^Iwwid iiilc'rrfMriun niivu^ 

iiitftB Pi^gncui* uippoft OuiihfM fPntTot Price 
diitik tlectrnnic PuhtlninrHi Bull 


FrTtitniler iind FHA: cAtnwfu cM Itlv 

jrtHttliUtv iviMiti PKAcVrila, (niPcrdUfA. 

eH- r Flwi* l1iip^4tftf r tjt ft 

I: SMivry imtA PKpennM'nl cnrUnit 
'Meil'Ii micp LlitpcpCiiilirrdiid piir4ifituil hH ciayrdcS cim 
Mjitrirri Akl ^IvnB. diFVirfaixti 

FEATl'RFS Ciwv updisiru. Ciittpir niitMug. Emit 
>(a|i 3 . Mu FdHl riw htitr 

.■nHTriTid# I'l'tcfc'. Siinple r43imii4nd4 Shrw, A<W. 

. Mncf. EFfM iVm!, I'ff 1 1 .1 Jr* Ti Giwhtir 

nHiVi Imgt JiiircueiiciliCrruli,'. (Mete. Bm kup, Mi,id 

BF.qunE^ IBM l>C ur f ^ Hi* M ASCdt CKT 
WHO C AN USE 13UESTFJ(T* ANVIiNt CAN’ (iiyt 
IrrM BriUnit» People, EikityilJift. CnranJ 

idmt «iri NimtiriJortmnvnh 


S£E BELlJW FUfi ADVANTAGES OF EAFH-V <JSD£K. MONEY RACK OFFEP ON MINI V1:FB»fyN 
mONEDRDEFISBlj'SWSTlfl * OEM AND OEALEli INQUIFilES WELCOMt . 


I 

I 

I 


Mid >.k 4^. 5r>tvt. L>K>wd. MA ii|7iU 

l>V4A!£ SEfSI MCgUpSTEKT Bi 
□ > 1,71 nr If-)(>->< 


cjfi 


INFORMATION REDUCTION RESEARCH 




1. mn 
\ rwM 

i 

1 

TOTM.LUlit | _ 


□ s'Sn Oi>*, 


me EJIRHIAT □ KnntKar DM 
□ i'EM O MASTBtCAHT CtcdNi- 


I 

I 

I 


414 )uiw © BYTE PVblicationj Irtc 


Circle 185 on inquiry card. 











Adju>tai^jfe4" to 10" sn^p-on 
rr^^ctor feed. 4" to fO'' friction 
feed, and ftxed 10" pin platen 
(afl standard|, Fan-fofd paper, cur 
sheets, roil paper, label, and pin¬ 
feed paper can be used 

(T) irnrriedfate teanoff. No more 
wasting valuable invoices and 
paper. 

(3) Clean, compacL reinkable black 
ribbon cassette. Low cost and 
easily replaceable. 

(T) User-replaceable 9 wire, print 
head. JOO million charactef/life. 


PnrU' head drive/T by steel wire 
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RITEMAN: The first 10" printer 
you can fit In your briefcase 


This new generation printer is half the 
size of an ordinary printer, measuring 
2 7/8" (h) X 10 9/16" (d) X 14" (w) 
and weighing 11 lbs. Built solid and 
reliable, Riteman prints at a remarkable 
120 cps, with bi-directional logic seek¬ 
ing, 63 1 pm, 100 msec line feed for 
faster line spacing and forms control, to 
maximize throughput. True 1; 1 dot 
ratio enables Riteman to draw perfect 
circles. And best of all, Riteman's 
advanced technology and manufactur¬ 
ing have resulted in exceptional cost 
savings. 


For starters, Riteman has these features: 

9 X 9 dot matrix • Bi-direction • Number of 
print modes • Underlining • Programable line 
& forms feed • Parallel standard • Serial option 
• 32 block graphics • 96 ASCII characters with 
true descenders • Italics • Skip over perf. 

Dot addressable graphics: 

480 dots—Low res, graphics 
960 dots—High res, graphics 
576 dots—1:1 graphics 
Compatible with most existing software 

For more information, ask your local 
computer dealer, or contact 
Inforunner Corporation 
1621 Stanford Street 
Santa Monica, CA 90404 
(213) 453-6688 


^ITEI1\li 

PERSONAL PRINTER 
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Values up to $79.50 


Byte Book Club" 


FORMERLY COMPUTER PROFESSIONALS’ BOOK CLUB 


INTRODUCING THE UNIX 
SYSTEM. By H, McGiSton & R, 
Morgan. 256 pf>., 50 itius. soft This 
book helps you over the initial hur¬ 
dles of learning this new and pow¬ 
erful com putertool—even if you 
have never used the Unix system or 
penetrated any of its literature. 
450/013 SI 8.95 

OPERATING SYSTEMS By H 

Lorin 8- H. M. Dietel 

582354-3 S20.95 

MICROCOMPUTER GRAPH¬ 
ICS AND PROGRAMMING 
TECHNIQUES. By H. Katzan, Jr. 
240 pp.. 100 iitus. and tabJes. Here's 
a stimulating introduction to com¬ 
puter graphics for small com¬ 
puters, U covers all the advances to 
date in color coding and computer 
graphics technology and—best of 
all—it's written for information 
professionals who can*t draw! In- 
eludes actual graphics programs 
worth hundreds of dollars! 
582576-7 S18.95 


MINICOMPUTER AND MI¬ 
CROPROCESSOR INTERFAC¬ 
ING. By J. C Cluley. 266 pp.. 73 
Ulus, and tables. Unless you are 
content to have your information 
processing system simply talk to it¬ 
self, you need the intense coverage 
of interfacing provided so bril¬ 
liantly by this compact volume. In 
addition to discussing the logical 
design of interfaces assembled from 
small-scale integrated circuits, the 
book gives you a lucid picture of the 
interface packages designed for mi¬ 
croprocessor systems and the way 
in which they are used. 

582585-68 $27.50 

(Counts as 2 of your 3 books) 

ASSEMBLERS, COMPILERS, 
AND PROGRAM TRANSLA¬ 
TION By P. Calingaert 
582110-9 $22.95 

THE SCIENCE OF PROGRAM¬ 
MING By D. Gries 
582452-3 $19.80 


PROGRAMMING WITH ADA: 
An IfitnMlkictioii By Means of 
Graduated Examples 8y P. Weg¬ 
ner 

789/24X $17.95 

AN INTRODUCTION TO VISI- 
CALC<^ MATRIXINC FOR AP¬ 
PLE® AND IBM®. By H. Anbar- 
lian. 252 pp.. iitus.. softcover. 
Enables you to use VisiCalc ma¬ 
trixes—also known as templates and 
models—to put your Apple or IBM 
personal computer to productive 
use almost immediately. It de¬ 
scribes the actual process of devel¬ 
oping matrixes for such applica¬ 
tions as expense vouchers, price/ 
earnings ratios, payrolls, stock 
portfolios, and more. 


SOFTWARE ENGINEERING: A 

Prac4itti>nQr’$ Apirmncti^ By R. 

S. Pressman. 576pp..TS^dj7fus. Gives 
you a concise but complete picture 
of each step in the software engi¬ 
neering process—a set of tech¬ 
niques that deal with software as 
an engineered product. Each step 
is discussed and illustrated—from 
planning, analysis,, and design to 
implementation, testing, and main¬ 
tenance . 

507/813B $32.95 

(Counts as 2 of your 3 books) 

NETWORK $VSTEMS. By R. L. 

Sharma, P. J. T. deSousa, and A. D, 
lngl6- 321 pp.. Ulus. Here is the first 
book to describe—concisely and 
comprehensively—all current stored 
program-controlled fSPC) telecom¬ 
munication network systems that 
use integrated modeling, analysis, 
and design techniques. 

582557-OB $29.95 

(Counts as 2 of your 3 books) 


016/054 


$22.95 


POWERFUL 
TOOLS! 

POWERFUL 
SAVINGS! ,|oo 

Take any 3 books for only I 


each* 


BIT-SLICE MICROPROCES¬ 
SOR DESIGN- By J. Mick and 
J. Brick. 398pp. All in one place— 
the crucial information you've been 
needing about the 2900 family of 
bit-slice microprocessor compo¬ 
nents. This remarkable "first" de¬ 
signs right before your eyes not just 
one but two complete 16-bit ma¬ 
chines! 

417/814E $29,50 

(Counts as 2 of your 3 books) 

MICROPROCESSOR APPLI¬ 
CATIONS HANDBOOK, Ed¬ 
ited by D. F. Stout. 472 pp., 234 jY- 
tus. This BIG book on SMALL chips 
wil! help you make your systems 
timely, versatile, and cost-effec¬ 
tive, The 16 expert contributors 
provide in-depth treatments of both 
hardware and software so you can 
completely analyze, design, con¬ 
struct. and program. 

617/988B 135,00 

(Counts as 2 of your 3 books) 


COMPUTER PERIPHERALS 
FOR MINICOMPUTERS, MI¬ 
CROPROCESSORS, AND PER¬ 
SONAL COMPUTERS By C. L. 

Hohenstein 

294/518 $23.95 

THE SMALL COMPUTER 
CONNECmON: Niftwarks for 
the Home and Office. By N. L. 

Shapiro. 256 pp. Shows you how to 
use existing hardware and soft¬ 
ware to link your smalt computer to 
other computers—large and small— 
and to a vast universe of databases. 
564/124 $16-95 

ELECTRONICS ENGINEERS* 
HANDBOOK, Z/e By D. G. Fink 
& D. Christiansen 

209/312A $75,00 

(Counts as 3 of your 3 books) 

STRUCTURED PROGRAM¬ 
MING: Theory and Practice By R. 

C. Linger, H. D. Mills & B. L Witt 
788/537 $22.95 


MICROPROCESSOR DEVEL¬ 
OPMENT AND DEVELOP¬ 
MENT SYSTEMS. Edited by V, 
Tseng. 170 pp.. 90 iltus. A panel of 
experts provides an overview of the 
development process, displays the 
different approaches taken by lead¬ 
ing firms in the field, and covers ex¬ 
isting systems and tools. You'll gain 
a better understanding of what is 
involved in microprocessor appli¬ 
cation development .. . and you'll 
be able to identify and decide what 
is important for you. 

653/B01B $29.95 

(Counts as 2 of your 3 books) 

289 USERS MANUAL. By J. 

Carr. 326 pp., with diagrams, charts, 
and tables. Takes you through every 
opportunity the ZAP can offerl It 
covers Z80 pin definitions. CPU 
control signals, support chips, in¬ 
terfacing peripherals, and much 
more. 

582336-5 $21.95 


DATABASE DESIGN 2/e. Sy 

C, Wiederhold. 704 pp. This ex¬ 
panded new edition offers 2 major 
sections: 1). a description and anal¬ 
ysis of file systems and 2), a de¬ 
scription and analysis of database 
systems. Plus additional updated 
information. 

701/326B $32.00 

(Counts 35 2 of your 3 books) 

SOFTWARE DEBUGGING FOR 
MICROCOMFUIERS By R. Bruce 
582075-7 $18.95 

ELECTRONICS DICTIONARY, 

4/eey J, Markus 

404/3t3B $32.95 

(Counts as 2 of your 3 books) 

MICROPROCESSOR DATA 
BOOK. By S. A. Money. 350 pp.. 
220 Ulus. A truly awesome collec¬ 
tion of data about virtually every 
chip available today! 

427/0628 $38,00 

(Counts as 2 of your 3 books) 
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ANNOUNCING: The Most Important computer Handbook 


Ever Published! 


The McGRAW-HlLL COMPUTER HANDBOOK. 
992 pp., 475 illus., edited by Harry L. Helms, with 
over 24 wo rid-re known contributors, is by far the 
most useful and comprehensive reference yet 
designed for today*s computer user. Crammed 
with easy to get at information, ranging from 
design concepts to programming techniques, 
from data bases to interfacing, networking, 
speech synthesis and recognition to mention just 
a few of hundreds of entries, this one volume 
reference does it all“‘in language and 
presentation everyone can understand. 

Invaluable for home, office, and school use, The 
Computer Handbook ’'can be helpful to users in 
solving many mysteries, while opening new doors 
for exploration and serving as a continuing 
reference." writes Thomas C. Bartee of Harvard 
University, 

279/721A $79.50 

(Counts as 3 of your 3 books) 


* If you join now for a trial period and agree to purchase three more books—at 
handsome discounts—during your first year of membership. (Publishers’ prices shown) 


PRINCIPLES OF INTERAC¬ 
TIVE COMPUTER GRAPH- 

ICS, 8y W. M. Newman and R. 
Sproull. 2nd Ed., 544 pp.. Ulus. Now 
in a revised, updated Second Edi¬ 
tion, this volume has long been THE 
standard source of information for 
designers! Now. as before, it is ut¬ 
terly comprehensive and up to the 
minute in its coverage. 

463/367B $35.95 

(Counts as 2 of your 3 books) 

MULCnOPItOCBSSOilS/ 
MlCROCOmtniTEItS / SYSTEM 
DESIGN By Texas Instruments, Inc. 
637/58XB $29.95 

(Counts as 2 of your 3 books) 

Ifi-BIT MICROPROCESSOR 

SYSTEMS, By the Engineering 
Staff of Texas Instruments, I nc. 576 
pp.. Ulus. This broad’based guide 
presents a comprehensive over¬ 
view, from basic concepts to ad¬ 
vanced design principles. Includes 
valuable discussions of program¬ 
ming methods, instruction sets, 
software features, high-level lan¬ 
guage programming, I/O design, 
and more. 

637/601B $45.00 

(Counts as 2 of your 3 books) 

WORD PROCESSING BUY¬ 
ER’S GUIDE. By A. Naiman. 340 
pp. Ulus. Here is a personal guide 
that leads you out of the jungle of 
competing word processors. Which 
one is best for you? Find out BE¬ 
FORE you buy! 

458/693 $15.95 


INTRODUCTION TO WORD¬ 
STAR By A Naiman. 202 pp.. 
w/fh Ulus, and command displays. 
Get your hands on this guide to the 
most powerful word-processing 
program available. Well organized 
and clearly written, it surpasses the 
dry WordStar reference manual. 
YouII leam to edit copy • create and 
merge files • format on-screen * cre¬ 
ate special print effects • generate 
form letters * and more! 

582594-5 $21.95 

APPif MACHINE LANGUAGE 

By D. Inman & K. Inman 
582398-5 $19.95 

THE ADA PROGRAMMING 
LANGUAGE. By 1. C Pyle. 293 
pp.. Ulus,, softbound. Written pri¬ 
marily for practicing programmers 
of embedded computer systems, 
this book provides a full presenta¬ 
tion of the power of ADA. It will 
also prove of great interest to other 
programmers as well as to man¬ 
agers of programming projects, 
582447-7 $15.95 

APPLE PASCAL: A Hands-On 
Approach. By A. Luehrmann and H. 
Peckham, 426 pp., spkalbound. Fi¬ 
nally—a how-to-use-PASCAL book 
for Apple computer users that 
makes a complete language as easy 
as (forgive us!) applesauce. Takes 
you from total ignorance’’ all the 
way up to a very impressive com¬ 
petence in the use of that rather 
complex language, PASCAL 
491/712 $18.95 


THE C PRIMER, By L. Hancock 
& M. Kreider. 256 pp.. 25 Ulus., soft- 
bound. This is the only book on the 
market that describes the C lan¬ 
guage clearly and simply from the 
novice’s point of view, 

259/8IX $14.95 

THE PASCAL HANDBCM>K By J 

Tiberghien 

582365-9B $35.0Q 

(Counts as 2 of your 3 books) 


MICROCOMPUTER OP- 
ERATINC SYSTEMS By M. 

Dahmke 

150/710 $15.95 

TBS-80 GRAPHICS FOR 
THE MODEL I AND 
MODEL 111 By D. Kater & S. 
Thomas 

333/033 $12,95 

THREADED INTERPRE¬ 
TIVE LANGUAGES By R. G. 

Loeliger 

383/60X $20.75 

THE BRAINS OF MEN 
AND MACHINES By E. W. 

Kent 

341/230 $20.95 

BASIC SCIENTIFIC SUB- 
ROUTINESp Vol, 11 By Dr 

F. R. Ruckdeschel 

542/023 B $26,50 

(Counts as 2 of your 3 books) 


MICROCOMPUTER INTERFAC- 
IPiC 6V B. Artwick 
789/436B $28.00 

(Counts as 2 of your 3 books) 

CONVERSION OF COMPU¬ 
TER SOFTWARE. By J. R, Wol- 
berg. 250 pp. ittus. This bcxjk gives 
you practical and reassuring in¬ 
sights into the fundamental con¬ 
cepts of software conversion. 
5S2588-0 $19.95 


CIARCIA’S CIRCUIT CEL¬ 
LAR, VoUZByS, Ciarcia 
109/63X $14.75 

BYTE BOOK OF PASCAL 

Sy B, W. Liffick 

789/673B $25.00 

(Counts as 2 of your 3 books) 

BASIC SCIENTIFIC SUB¬ 
ROUTINES, Vol. I By Dr. F 

R. Ruckdeschel 

542/015 $24.50 

CIARCIA’S CIRCUIT CEL¬ 
LAR, Vol. Ill By S, Ciarcia 
109/656 $12.95 

MICROCOMPUTER DISK 
TECHNIQUES By P. Swan 
son 

625/824 $15.00 

BUILD YOUR OWN T-80 
COMPUTER By S. Ciarcia 
109/621 $17.95 


Consider these Byte Books as well! —i 


Why YOU should join the By te Book Club’” now! 


O Best and newest books from ALL publishers] Books are se¬ 
lected from a wide range of publishers by expert editors and con¬ 
sultants to give you continuing access to the best and latest books in 
your field. 

B Big savings! Build your library and save money too! Savings range 
up to 30% or more off publishers' list prices—usually 20% to 25%. 

# Bonus books! You will immediately begin to participate in our Bo¬ 
nus Book Plan that allows you savings up to 80% off the publishers' 
prices of many professional and general interest books! 

# Conv«nt«Tftcel 14-16 times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE, It fully describes the Main Selection 


and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing—it will be shipped auto¬ 
matically. If you want an alternate selectiorr—or no book at all—^you 
simply irvdicate it on the Reply Card and return it by the date speci¬ 
fied. You will have at least 10 days to decide. If, because of late deliv¬ 
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 

As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis¬ 
continued by either you or the Club at any time after you have pur¬ 
chased the three additional books. Orders from outside the U.S. can¬ 
not be accepted. 


Fill out the card and mail today! If the card is missing, write to: 

l■^li BYTE BOOK CLUB^P.O. Box 582, Hightstown, New Jersey 08520 
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MOVE YOUR MICRO 
into the 

3270 ENVIRONMENT 


CLEO> 


CLUSTER 

ENVIRONMENT 

OPERATOR 


3270 Cluster Emulstkin Software, CLEO, 

aNowsasychronous ASCf( Termmalsto 
communicate with a BSC port, These 
terminals may be CRTs and printers from 
various manufactyrers. CLEO will han^ 
die up to eight ASCII terminals and may 
be multi-dropped with other cluster 
controllers from one port The ASCII 
terminals may be on-site with CLEO or 
remote from it, over dedicated lines or 
dial-up. 

DISTRIBUTED BV 

CYBEPX 50UWCE 

YOUH SOURCE FOR THIMKING MACHINES 
GaW Of WritQ tor ih» De&im Near^sr You 
24000 Telegraph Rd 802 Burr Oak Dr 
Sou I hi I eld. MI 48034 Westm o nt, IL 60559 

(3135 3S3-B660 (312) 7B9-3306 

DEALER tNQUfRtES WELCOME 


Circle 106 on inquiry card, 


S-IOO REAL TIME CLOCK/CAIENDAR 



S-100 SYSTEM CLOCK FEATURING; 


• 12/24 hour clock with hours, minutes, seconds 

• 4 year calendar 

• Pon Address Switch seiectable 

• Polled or intemjpt switch selectable 

• Supports Vectored Irttenupts 

• Programmable Interrupt on any future time/date 

• Inlerrupl as fast as 1/1000 second 

• Recharging battery bacMi up 

$12&.95 assembleii and tested 
PlL^ $5.00 shipping & handlf/ig 
StS.OD lull boGuniHiUthin with a' CPM CumpiUUe Dish 
California rasiderts add 6.5% sales lax 
Send check « inoiey order to; 

nONSAH EL1CTR0N1C5 
1491 Sbibbins Way 
San Jose, CA 95132 
409-251-9279 


Circle 334 on inquiry card. 



DEALER INQUIRIES INVITED 


5V4” 

Specify SaH 

IQ or 16 Seclofs 

prices/ID 

MD525 t 

side/dbl dens 

^24.90 

MDS^O 2 dens 

35.0CI 

MD577 1 

side/quad 9&tpi 

33.75 

MD557 2 sides/quad 96tpl 

44.50 

^ Speedy SoU or 32 Sector 


FD34.B0W 

1 Bidersgl dens 

30.00 

FD34-GOOO 

1 side/dbl dens. 

33.00 

DD34-4001 

2 sidesrdbi dens 

41.00 


Ch6dk$ VfSA MC C O.D./Add $2 Shrppmg 
Call or write tor our discounil ealalog 

LYBEN COMPUTER SYSTEMS 

27204 Harper Avo , Si, Clair Shores, Ml 48081 
Phone: (313) 7T7-7780 


DATALIFE * THE NAME tS THE PROMISE 
THE WARRANTY IS THE PROOF 


Circle 225 on inquiry card. 


volumes for CP/M-85, two voluines 
for 2DOS, two for ZBASIC, and one 
user's manual for the machine. In 
addition, there are two enormous 
volumes of a service manual that 
Zenith was kind enough to send me 
(the technical manuals are not avail¬ 
able now, although they will be by 
the time you read this). 

The result is more than you can 
read; indeed, more than you can find 
room for. It just isn't practical to hunt 
through page after page of stuff, and 
the table of contents is informative 
only to those who know what they're 
looking for. 

Example; when you load ZBASIC, 
the program automagically con¬ 
figures the 13 special-function keys. 
One becomes LOAD, another SAVE, 
another is GOSUB, etc. If you do 
PRINT CHR$(20) or type Control-T, 
a special twenty-fifth line on the 
screen lights up to show you what 
each function key does. However, 
once you've done that, it's not simple 
to turn off that twenty-fifth line, even 
if you want it for a program. You can 
write a program to put spaces on that 
line, but every time you clear the 
screen, there's that status line back 
again. 

1 searched through the ZBASIC in¬ 
dex for some mention of the special- 
function keys. Nothing. Try user 
keys. Nothing. Now what? Eventual¬ 
ly I stumbled across a command, KEY 
ON, and another, KEY OFF, that in 
fact turn on and off the status line; 
but unless you're reading alphabeti¬ 
cally through every BASIC com¬ 
mand, you're not likely to figure that 
one out. 

There's other stuff like that. I 
strongly urge Zenith to get to work 
on its index and table of contents. 
The documentation is very clear, 
with lots of examples and good ex¬ 
planations; but the organization isn't 
optimum, and there's too much for 
anyone simply to read through. They 
need a better summary, and better in¬ 
dexes and tables of contents. 

On the other hand, what Zenith 
has done, it has done well. Walt 
Bilofsky of the Software Toolworks 
told me he'd tried reading the IBM 
MS-DOS documents and eventually 
gave up. When he got the Zenith 


ZDOS documents, though, he read 
through the section on using macros 
and discovered he could use them 
after all. 

Heath designs good machines (and 
offers the H-lOO, a Heathkit version 
of the Z-100 for $1000 less). It will be 
interesting to see whether Zenith 
knows how to market them. 

Dots . . . 

I never had a dot-matrix printer 
before. Now we have the Print-Mate 
150 from Micro Peripherals Inc., 
which is a highly sophisticated printer 
that does graphics. It will even do a 
screen dump from the Z-100. It even 
substitutes gray shades for color. 
Otherwise, it prints exactly what you 
see. 

The Print-Mate 150 has an im¬ 
pressive array of features, most of 
which I don't suppose Ill ever use. 
However, Mrs. Pournelle is getting 
interested, since someone told her 
there are programs that will cause the 
printer to produce musical scores, 1 
don't have any such programs yet, 
but I'm looking, and tips would be 
appreciated. I don't write music 
myself, but 1 can see how this could 
make life a lot easier for a composer. 

The Print-Mate 150 has a lot of 
other impressive features. It comes 
with a keypad to let you program it, 
and some pretty fair documents on 
setting it up. The print quality isn't 
bad, and it's very fast. For 
manuscripts Ill stick to my NEC 
Spinwriter, but the 150 is plenty good 
enough for listings and other stuff 1 
want in a hurry, and it can do fancy 
graphics that letter-quality printers 
can't touch. 

The Epson QX-10 

I have a couple of good friends who 
believe in "synchronicity/' which is a 
fancy way of saying that they don't 
believe there's such a thing as coin¬ 
cidence. If things happen together, 
there's a reason, and probably a 
lesson as well. 

I don't have to believe that, but 
there are times when I wonder, as for 
instance a couple of weeks ago. Mar¬ 
vin Minsky, who cofounded the Mas¬ 
sachusetts Institute of Technology's 
Artificial Intelligence Laboratory and 

Circle 92 on Inquiry card > 
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CALL: (303)279-2848 or (800) 525-7877 


THE COMPUTER LINE, INC 

GOLDEN, COLORADO 
Offer void outside the Milky Way 
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invented the LISP machine, was in 
town, and we'd made a dinner ap¬ 
pointment. Ma^in finished his con¬ 
ference early and came directly here 
to Chaos ManOltrThere are always a 
lot of small coih^Uters here, and we 
discussed what He ought to get for a 
home computer, ■ 

"'What do yoii tljiitik of this n^W Ep¬ 
son QX-107" jii'. asked. He then 
showed me the ef^t-pja'ge advertise¬ 
ment Epson had the January BYTE, 
I hadn't seen it y^t. 


At that exact moment, the doorbell 
rang. It was Federal Express with 
three big boxes. Prominently on the 
outside was stenciled "Epson 
America." 

Unfortunately for synchronicity, 
that's the best part of the story. What 
had arrived was a beta-test machine. 
We had no trouble getting it set up, 
but the software and manuals were 
sent from a different place, and I 
didn't get them until Marvin had gone 
back to Boston, The software and 


manuals that finally did arrive were 
incomplete — this is, after all, a sys¬ 
tem under development, and one 
reason they send these machines to 
people is to get their comments arid 
reactions while there's still time to 
make changes. 

The QX-10 is a very handsome and 
extremely well constructed single- 
board ZSO computer. Although the 
machine is single-board, there is a 
small (nonstandard; sigh) bus with 
five empty slots inside. I've no hint as 
to what Epson intends to put in there, 
but Fd bet a lot that by the time this is 
in print it will have a modem. 

Physically this is an excellent 
machine. It comes with double-sided 
5 y 4 -inch thin drives, both parallel 
and serial ports, and a connector for a 
light pen. The computer itself is in 
one small box. There's a separate 
9-inch (12-inch diagonal) green screen 
with a very pleasant character set, 
which, at the touch of a key, turns in¬ 
to italic and/or boldface right on the 
screen. That's impressive. There are 
also excellent monochrome graphics 
given the 640- by 400-dot resolution 
of the screen. 

The detached keyboard is thin and 
sculpted, with a really nice key lay¬ 
out. That is, the layout is nice for 
those who intend to use the Epson for 
creating English text. Programmers 
might not care so much for it. It's 
missing a whack of a lot of keys —no 
tilde (^), no accent grave ('), no curly 
braces (jj) —but it's said to be com¬ 
pletely under software control, so 
that 1 presume it's possible to set it so 
that Control-Shift square bracket 
would be braces, and such like. To 
compensate for the missing keys, the 
Epson has one of my favorite fea¬ 
tures; the period and comma are 
doubled, so that you get them 
whether or not the key is shifted. 

The QX-10 has a special pad of ar-^ 
row keys placed conveniently be¬ 
tween the Selectric-style letter keys 
and the number pad. There's also a 
row of special-function keys across 
the top. These latter have labels like 
Help, Index, Menu, Store, Retrieve, 
etc., all of which functions are tied in¬ 
to the Epson special software pack¬ 
age, VALDOCS (short for valuable 
documents). Much of that works on 
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OSDD disk £lrl¥9s: T28K RAM [to 
64dK); groan or RGB color screen, 
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Where Do Ybu Turn To Solve Your Cnmputar Por zia? 

TURN TO US! 

We'll show you 
the easiest way 
10 put the 
pieces together, 

MatPhed, Compatible. Praven— 
Use Someone Else's Engineering to SupplemenI Yours 

SOrTWABE 

Uirei 2000 business, soenliiic. pfijlesskuwsl apipiiuilDns fi educalmnal packages are 
dfvalliiibit Cal with your neguinsmaals for Dur aduKe or a guofalian Ws leiaEuns DBase 
II a fii! & GeSef 

a^DI&KDBnfESiOS NOW! 
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tm 
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EncmUirs, powtf supply tor 2 B" drives AST 
MORROW QISCUS 20 CP/I^' MfORQSQFT BASIC, €QHT 
VtSTA 
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TELETYPE 
TELEVIDEO 
LEAR SIEGLER 

PRINTERS 


AMPEX 
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VISUAL 


QUME 
IBM 3101 

DIGITAL EQUIP, CORP. 
HAZELTINE 
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ANADEX 

DIABLO 
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CENTRONICS 

EPSON 
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FACIT 

QUME 

DATA PRODUCTS 

OKIDATA 

TOSHIBA 

DIGITAL EQUIP CORF. 

OLIVETTI 

TELETYPE 

INTERGRAL DATA SYS. 

OANTEX 

TEXAS INSTRUMENTS 


PI F A^Pl confuse us with mail order dealers. We are a 
r LCMOC: m serv(be distribulor serving the data processing & 
rnstaltation needs of business & iridustfY from micros to mairiifraines. 
System houses, educatierul institutions & governmental agencies given 
special consideralion. Leasing available. 


N.Y State agencies, municipali¬ 
ties, and schools — call us for 
Information on our O.G.S. term 
contracts on hardware Sr software. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


Fdr rasi dehyefy, send cefbfied c^kK. money grder or call lo arrange direCI bank wire tr^n-sfer Personal tir company checks require two to three weeks io 
clear Prices subjecl to clwnge without nulice: oall for latesi pnce?.^ Pr^es include 3% cash discouni. N Y rastdenis add sales tax Qanlex is a tra(d«mark erf 
North Atlanlic lodusirtes. inc., Is a ifadehnark o( Digital ftesearcti All sales subject 1o our standard sale condilions jav^iiabie on reciuesi) Call for 
shipping charges. At>oye prices dg not include cusiom4,^tlon or instailaiion. DBasd ll isalrademarkd Ashlonlale P O.’sacooptod upon our credit ap¬ 
proval; call for prices and terms. 
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Space. Saver. 


The TTX-1014 Desktop Daisywheel. 
More Features. More Value. Less Space. 


Presenting the TTX-1014 Desktop 
Daisywheel. The perfect letter-quality 
daisywheel printer for your home 
or office. 

Your first look will tell you that the 
TTX-1014 Desktop Daisywheel is a different 
breed of printer. Sleek. Stylish. Compact. 
With a low-profile design and narrow foot¬ 
print so it fits on any desktop...and leaves 
you plenty of room to work. 

The TTX-1014 Desktop Daisywheel comes 
with an impressive array of standard features. 


Bidirectional printing. Pin and friction feed. 
Full-size-form capability. Interchangeable, 
100-character, ASCII printwheel. Built-in 
serial and parallel interface. Print speeds up to 
140 words-per-minute. Plus switch- and 
program-selectable pitch, line spacing, and 
baud rates. All standard. 

And all at a price that's irresistible. 

S649! Complete. 

The TTX-1014 Desktop Daisywheel. 

The best deal going for your home or office. 
Try it now at your dealer's showroom. 



Conventional daisywheel printer footprint. 


TTX 


TH 


Teletex Communication Corporation 
3420 East Third Avenue 
Foster City, California 94404 
415/341-1300 TX; 349420 


Circle 381 on Inquiry card. 


BYTE lune 1983 421 

















this early version 1 have, but it 
wouldn't be fair to write any kind of 
evaluation until I have the production 
version* 

There's no Escape key on the Ep¬ 
son. 1 suspect that one of the top row 
of special-function keys — probably 
Undo—makes the Escape character, 
but I don't know this, because I don't 
yet have the documents. The operat¬ 
ing system that came with the Epson 
is TPM-II, which is a lot like CP/M, 
but not quite; unlike CP/M, TPM-Il 


doesn't display control and other 
strange characters when in monitor 
mode* I could write a program that 
would do that, but this seems 
pointless because Epson promises 
complete technical documents for the 
machine. 

I can't do a complete evaluation, 
but I am sufficiently impressed with 
the Epson to say this: before you buy 
an 8-bit small computer, be sure to 
look at the Epson QX-10. If its soft¬ 
ware ever gets done —it has been a 


whOe since it was announced “and 
it's anywhere near as good as the 
hardware, this machine could be a 
real contender* 

The Love Affair Continues 

I've had a Modula-2 compiler for 
more than a month now, and I'm still 
in love, ni make a flat prediction: this 
language is going to be one of the 
most important of this century. It 
compiles tight, efficient code, code as 
compact as the C programming lan¬ 
guage, and was designed to be used 
for operating systems; but it's as easy 
to read and understand as Pascal. 

At the moment I still don't have 
Modula-2 running on anything but 
the Sage 68000-based computer with 
the UCSD p-System (Pascal) operat¬ 
ing system. That's been no problem, 
since the Sage remains a joy to use. I 
received a software update package 
that removes several minor an¬ 
noyances, and I'm finally getting used 
to the UCSD p-System. The Sage 
with Modula-2 is a formidable com¬ 
bination for a development system* 
Compilations are very fast* 

What's really exciting is Modula-2 
itself, which is everything we hoped 
Pascal would be. I can't say Modula-2 
doesn't have faults. I would have 
done a number of things differently 
than Niklaus Wirth. For example, in 
Modula-2 every loop is terminated by 
an END statement* This means 
WHILE loops and FOR loops as well 
as loops that start with BEGIN. In my 
judgment that makes the programs 
much harder to read. 

Of course you can always fix that 
with comments, and 1 do. That is, 
when 1 write a Modula-2 program, 1 
tend to do 

WHILE n < N DO 
FORI : = 1T0 5D0 
WriteString ("Foo") 

END {* NEXT I *); 

WriteString{ "fiddle"}; 

DEC(N); 

END {* WEND *); 

I think it is clearer if the FOR loop 
ends with NEXT, and the WHILE 
ends with WEND. Note the statement 
DEC{N), which decrements; there is a 
corresponding INC that will incre- 


* * WE ARE BYTE MAGAZINE'S THIRD OLDEST ADVERTISER * * 


COMPLETE SYSTEMS FOR A WIDE RANGE OF APPLICATIONS, FOR VARIED 
LEVELS OF SOPHISTICATION. 8 & 16 BIT, S-100 AND NON S-100, SINGLE AND/ 
^ OR MULTI USER, FLOPPY AND HARD DISK CAPABILITY, SOFTWARE, PE* 
RIPHERALS, SERVICE AND SUPPORT* 


s 


COMFUPRO/GODBOUT SPOKEN HERE: We are proud of our recent des¬ 
ignation as CompuFro Systems Center! We feature the high performance, versatile 
8085/8088 dual processor 816 systems with unique version of MP/M that allows 
simultaneous use of both processors. 


NEC APC: The best 8086 system on the market! Gives you more 
for your money! For under $4,(XX): 8086 processor, two double sided, 
double density 8" drives, 128K RAM, elegant keyboard and monocolor 
display (color optional), MS DOS and/or CP/M 86. 


EPSON QX 10: Truly user friendly. Our entire staff loves this system. You can 
draw pie charts and bar graphs in two minutes with no prior computer experience! 
Incredibly easy and satisfying to work wuth. For under $3,000: 256K RAM, complete 
VALDOCS software, HA5CI keyboard. We also stock HX20, new FX80 printer. 


MASTER MAX: Z80, S-100 with dual 8' drives (Winchester option). Uses Inter¬ 
continental Micro CP2i480OO single card computer, 4 DMA channels & universal 
interrupt controller give great versatility and speed. $2740 Includes CP/M. OP- 
TIONS: double sided drives, TURB0D05, I CMS slave cards, 220v/5UHZ operation. 


IMS MULTI USER SYSTEMS WITH TURBODOS: ZKO, S-lOO CP/M com 
palible. Slave cards give each user Z80 CPU. 64K RAM, 2 I/O. No speed degradation 
as users are added! Nationwide service depots. 

3 GRAPHICS: MICROANGELQ (S-100) OR MIRAGE (RS232). Monochrome or color. 
AUTOCAD; Interactive graphics software for architects, engineers, others. 
HOUSTON INSTRUMENTS digitizer and plotters 


ESQ 1: Legal lime and billing software implemented on our MASTERMAX, IMS or % 
GODBOUT, On site training and complete software for NY quad state area. ^ 


PERIPHERALS: CRTS (Televideo, WYSE, Hazeltine); dot matrix and letter quality 
printers, S-100 boards & mainframes, floppy disk subsystems (Shugart, Qume, 
Tandon, Per Sci). Full line of RAM and accessories for IBM PC. 


SINGLE OR DUAL WINCHESTER SUBSYSTEMS: Dual version solves 
back up problems! Implemented for CP/M, Turbodos, TRS 80. IBM PC, Osborne, 
Apple, many others. Very low prices. 


CROMEMCO DUAL PROCESSOR: Z8U/680UG. Also Z80 CIO p. c. 


MODEMS: US ROBOTICS DC Hayes compatible modems at lower prices. 


HAZELTINE ESPRIT III: $795. Televideo 950 emulator, comparable perform¬ 
ance for $200 less! Quantity, OEM and dealer discounts. 


3270 NETWORK: Teletype control I ers. printers and terminals. Cost effective. 


CALL OR WRITE FOR FREE PRODUCT SPECS ON ANY ITEM WE CARRY 


WE EXPORT 


Overseas Callers: Phone (212) 448-6298 
TWX 710 588 2844 or Cable: OWENSASSOC 


JOHN D. OWENS Associates, Inc. 

12 Schubert Street, Staten Island, New York 10305 
(212) 448-6283 (212) 448-2913 (212) 448-6298 
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The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 

Before Avocet introduced its family of 
cross-assemblers H developing micro pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us In a league with Bach? You decide 

Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun¬ 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there’s a good chance it 
was developed with Avocet cross- 
assemblers. 

Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M" 
and process assembly language for the 
most popular microprocessor families. 


Turn Your Computer Into A 
Complete Development System 

Of course, there’s more. Avocet has the 
tools you need from start to finish to enter , 
assemble and test your software and finally 
cast it in EPROM. 

Text Editor VEDIT - full-screen text edi¬ 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
lasks. Pre-con figured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 

CP/M-80 version. $150 

CP/M-86 or MDOS version. $195 

(when ordered with any Avocet product) 

ROM Simulator - ROMSlMby Inner Ac¬ 
cess eliminates need to erase and 
reprogram EPROM, Installed in an S-100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 


XASM05 . 
XASM09 . 
XASM 18 . 
XASM48 . 
XASM51 . 
XASM65 . 
XASM68 . 
XASMF8 
XASMZ8 . 
XASM400. 

XASM75 


6805 
6809 
1802 
8048/8041 
8051 
6502 
6800/01 
FS/3S70 
Z8 

COP400/ 
NEC 7500 


$200 

^each 


$500 


(Coming soon: XASM68K .... 68000) 


From $495 depending on cabling and 
RAM installed, 

EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per¬ 
sonality modules. Self-contained power 
supply . accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob¬ 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749; 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 

(Upgrade kits will be available for new 
PROM types as they are introduced.) 


Programmer .... $389 

Options include: 

Software Driver Package . $ 30 

RS 232 Cable .. $ 30 

8748 family socket adaptor. $ 98 

8751 family socket adaptor_ $174 


Call Us 

If you’re thinking about development sys¬ 
tems, call us for some straight talk. If we 
don’t have what you need, we’ll help yog 
find out who does. If you like, well even 
talk about Bach. 


VISA and Mastercard accepted Atl popular disc for mats now 
injrailablG ■■ pjgas^ specify Prices do not inelude shipping and 
handling - call tor exact quolci OEM INQUIRIES INVITED. 

'Trademark of Digital Research. 



AVOCET /[ 
SYSTEMS INC. 

DEPT. 683 B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734 -0151 TLX 467210 
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ment a variable by 1. (You can also 
do INC(x,n}, which will produce the 
result x: = X + nj These are sfrinciHrd 
procedures that come with Modula-2, 
Despite my quibbles, though, I 
have not seen a language I was more 
instantly attracted to than Modula-2. 
The only thing stopping it is getting 
implementations on enough ma¬ 
chines. I would dearly love to have 
Modula-2 for the Z-100, with those 
magnificent color graphics. I'd like it 
for CP/M-86 and my big Compupro, 
What will really be interesting, 
though, is if Modula-2 catches on and 
they begin to write operating systems 
in it for, say, the 16032 systems that 
ought to be running on the S-100 bus 
in the next year or so. That could 
really produce a revolution. 

Again, the Piracy Problem 

First a small apology. In the April 
column I reviewed a database-man¬ 
agement program called Superfile 
from FYl Inc, There were a number of 
things to like about the program, as 
well as a few I thought needed im¬ 


provement, As a courtesy, 1 sent a 
copy of my text to FYL 

In addition to my comments on 
Superfile itself, I used the review as a 
jump-off point for a complaint about 
user-threatening licensing agree¬ 
ments, This wasn't unfair; FYl's 


I wish software 
publishers would 
change their licensing 
agreements, because I 
hate 90 percent of the 
agreements I've seen. 

agreement really is bad. On the other 
hand, it's no worse than a lot of 
others, including agreement forms 
used by some of the biggest software 
publishers around. 

Back came a letter from FYl, It 
didn't much care for the review, but 
since FYl didn't show where I was 
wrong, or tell me something 1 hadn't 
known (other than to quote some 
people who really liked the program. 


and heck. I'd said I like it myself), 
there seemed nothing to respond to, 
except one sentence: was it fair for me 
to condemn it for its licensing agree¬ 
ment, which was no worse than a lot 
of others? 

I thought about that, and had just 
about concluded FYl was right, when 
the phone rang —a call from its 
lawyer. He, too, asked the same ques¬ 
tion, also in a reasonable marmer. 
Okay, I thought. Maybe I should do 
something. Alas, he couldn't let well 
enough alone. There came a letter, on 
expensive legal stationery, from the 
lawyer, which began, "At the request 
of our clients we have been asked to 
review portions of your proposed col¬ 
umn scheduled for publication-" 

I've been a journalist for some 
years, and I know a lot of other jour¬ 
nalists, and we all seem to share one 
trait: if there's anything that will 
make a journalist see red, it's hinting 
at censorship. I may be a bit more ir¬ 
rational than some of my colleagues 
in what I see as a hint; but I do not at 
all care for lawyers informing me that 


BUILD YOUR COMPUTER BREADBOARDS 
Gl INTERFACES FASTER AND EASIER 
WITH NEW VECTOR PLUQBORD8 



Mew 4613 series - for IBM 
Personal Computer. Three 
models available. 


Mew 4614, 4615 series - for 
VME Bus. Six models avail- 
able. 


4610 series - for STD-Bu$. 
Three models available. 


4608 series - for Multibus 
solderable, or unpatterned. 


8804 series-for S-100. Seven 
models available. 


Send for 

FREE 

Brochure 


ALSO: Connectors • Enclosures • Mother Boards ■ 


4607-for DEC LSI-11/P0P8- 
11, Heath-11. 

4609 - for Apple II, Super- 
Kim, Pet Commodore with 
Ex pan dame m. 

4350 - for Tl 980 

4611 series - for Motorola 
Exerciser 

Extenders 748209 


VECTOR ELECTRONIC COMPANY, Inc., 12460 Gladstone Ave., P.O. Box 4336,Sylmar, CA 91342-0336; (213) 365-9661 
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UPTUHE IN NO HME. 
SORBUS RXES COIIIII>UTER$.nSt 


If you have a computer, there’s a good chance Sorbus 
can fix it. Faster than the maker can. 

MAI/Sorbus is the nation's largest independent 
computer maintenance service company, and we fix 
all kinds of computers in all kinds of places: 

BIG COMPUTERS. TINY COMPUTERS. 

Big computer owners have voted us #1 in dozens of 
big-computer magazine surveys. 

We’re still big in big. But now that small is big, 
we’re also big in micros. 

We’re making easy-to-use computers even 
easier for their owners, with innovative services. Like 
a phone-order data processing supplies catalog. And 
retail centers where small computers are usually fixed 
overnight. 

COMPUTERS IN NEW YORK. 

COMPUTERS IN NEW MEXICO. 

Sorbus has built its reputation fixing computers 
anywhere in the country, from the urbs, to the suburbs, 
to the sub-suburbs. 

And now, if your computer is small enough—like 
the IBM Personal Computer—and close enough, you 
can carry it in for 24-hour service or, we'll pick it up. 

If it’s not, we still have the tools, the experience, 
and will travel. Anywhere, Anytime. 

Just call us. 

YOUR COMPUTER. 

Whether you manage a mammoth operations center, 
or just a desktop micro, Sorbus can bring you back 
up when you're down. 

Faster, Better. Almost always for less. 


Of course, even we don't specialize in every 
computer ever made. But if you call us with a 
problem, we promise to do what we can. 

Try Sorbus® service next time your memory gets 
foggy, or your printer suffers from terminal illness. 
Where there’s Sorbus, there’s a way. 

For more information, call (215) 296-6000, or fill 
out and mail coupon to: 

Sorbus „ 

Service 

Sorbus Service Division of Management Assistance, Inc. 
50 E. Swedesford Road 
Frazer, PA 19355 


□ Please send me more information on 
Sorbus service for my 


□ Please have a representative contact me. 

□ Please send me the Sorbus^ Supplies 
Catalog. 64-pages of quality printwheels, ribbons, 
diskettes, and other computer supplies. 

Or, call toll-free: 800-523-0552. 

In PA: 215-296^6200. 

NAME_ 

TITLE_ 

COMPANY_ 

ADDRESS_ 


I CITY ______.STATE_^ZIP___ | 

f I 

! PHONE_ I 

f I 

t.— — -- 
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they are reviewing what I have writ¬ 
ten* I particularly don't like it when 
they're doing it prior to publication. 
Thus my immediate reaction was an 
explosion heard throughout much of 
Hollywood. 

My own lawyer friends tell me that 
the letter I received wasn't a threat or 
even a hint, and that lawyers talk that 
way to impress their clients. I 
wouldn't know, but I have calmed 
down, although it took me past last 
months deadline. 

So much for the explanation. Now 
for the apology. 

Superfile is a decent program, as 1 
said in the April review. It needs 
some improvements, but it is certain¬ 
ly a useful addition to our software 
library and will probably be used 
here* Although the documents led me 
to expect that it did things in a man¬ 
ner rather different from what it 
really does, it wasn't hard to learn to 
use it. 

Moreover, FYl is to be com¬ 
mended: unlike most software pub¬ 
lishers, FYI will let you use Superfile 
for 30 days, and if you don't like it, it 
will give you your money back. This 
isn't a unique policy, but it's both 
commendable and rare, and I should 
have made a point of saying so. 

Finally, FYI has a particularly 
lousy licensing agreement* Its nearly 
impossible to read, it's full of legalese 
terms, and it's printed in blue ink in 
tiny letters, I really did have to use 
the magnifying glass from my tran¬ 
sistorized Oxford English Dictionary 
in order to read it* For all that, it is 
not the worst licensing agreement I've 
ever seen, and the company's policy 
of giving your money back makes up 
for a lot. 

I wish FYI would change its licens¬ 
ing agreement, but then I hate 90 per¬ 
cent of the agreements I've seen. 

So What Should 
Agreements Look Like? 

Mr. James Gallion, President of En¬ 
gineering Technologies in North 
Carolina, asks a reasonable question: 
What kind of agreement is accept¬ 
able? He says, "Our licensing agree¬ 
ment is attached; unfortunately, it 
contains much of the Levitical docu¬ 
mentation and fine print you would 


like to eliminate. I would like to 
eliminate it, too, but . . ." 

He continues, "Bear in mind your 
license agreement covers an easily 

Copyright law has 
some features, 
including "public 
interest" provisions, 
that may surprise you. 

copied program selling for a hundred 
dollars or more, and your agreement 
must 

Protect the supplier aguinst outright 
piracy of the program for resale and 
profit. 

Protect the supplier against the 
'generous felhm'' who runs copies for 
his motherf brother, and users group. 

Protect against the unqualified user 
who misuses the program and loses 
thousands of dollars' worth of time and 
information. 

Apply equally for a one-person 
garage operation or a thousand-person 
corporation. 

Stand up in a court of law. 

That's a reasonable statement of 
the publisher's wants. Unlike most 
publishers, Mr, Gallion goes on to 
look at the publisher's obligations: 

The software supplier has an obliga¬ 
tion to provide bug-free programs, and 
to provide updates and corrections 
automatically to all his program users. 
We adhere to this and it is a part of our 
licensing agreement. But we also 
recognize that the user holds all the 
cards when he has our program —he 
can easily make copies for money, or 
for his friends; or he can just as easily 
sue us when the program gives him had 
information from his bad input. The 
license agreement is our only protec¬ 
tion. 

That is an excellent statement of 
the problem; and I presume that most 
ethical software publishers would 
agree with it* What, then, shall we 
do? 

First, 1 will never agree with the FYI 
approach, which is to fill a sheet of 
paper with legalese. Lm not very 
happy with the approach used by 
Digital Research Inc,, which puts out 
documents with a copyright notice, 
then adds at the bottom of each page: 
"AU Information Presented Herein Is 


Proprietary to Digital Research''; but 
at least DRI puts its agreement in legi¬ 
ble print. 

The DRI agreement in essence says 
that if you sell or give away this pro¬ 
gram you're in trouble, and you 
know that* It also tries to restrict the 
user to "a single computer"; if you're 
going to use its software on more 
than one machine, you're supposed to 
buy more than one copy. 

Finally, DRI isn't obligated to do 
much. If it thinks you got a defective 
disk, it might replace it; and if it 
makes updates or fixes bugs, it will 
probably tell you how you can get 
your revisions* Otherwise, DRI is not 
liable for anything at all, and the 
company doesn't warrant that its 
product is useful, merchantable, or 
good for anything, unless state law 
forbids that kind of language, in 
which case DRI still doesn't claim its 
product is good for anything, and the 
most it will do is give you your 
money back. 

You agree that you haven't bought 
"consumer goods," and that what you 
have isn't warranted. 

It doesn't look like you get much 
for your money, does it? Here you're 
going to shell out a couple of hundred 
dollars, and in return you get the 
right to use a program on a single 
computer; if your computer dies, you 
should, strictly speaking, turn in your 
software, pay a transfer fee, and get a 
new license. 

And that's silly. I doubt that has 
ever been done in the history of the 
microcomputer* No one does it, and 
no one expects it to be done. 

Next, DRI seems a bit confused as 
to what's a trade secret, what's pro¬ 
prietary information, and what's pro¬ 
tected by copyright. As a writer and 
officer of writers' associations, Ive 
had to become reasonably familiar 
with copyright law. Writers' associa¬ 
tions get involved in lobbying for 
copyright law changes* Sometimes 
we work with publishers. Sometimes 
we don't, because the interests of 
writers and publishers don't always 
coincide. 

Copyright law has some interesting 
features* If you rely on copyright to 
protect your software, you can't 
possibly enforce the provision about 
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These career 
opportunities 


yesterday s news 


Now there's a source of employment infor¬ 
mation as technically advanced as the job open¬ 
ings it offers. 

It's called CLEO. It's Computer Listings of 
Employment Opportunities. A few minutes on 
your personal computer with CLEO and you've 
got the inside story on today's fast-changing 
technical career market. 

CLEO is classified advertising that talks back. 
You're guided through every step by explicit on¬ 
line instructions. You tell CLEO what job cate¬ 
gories, companies, or geographic locations in¬ 
terest you. Then CLEO calls up the appropriate 
ads right on your screen. 

CLEO job listings are updated daily, and ac¬ 
cess to the system costs you nothing but the 
price of a phone call. You can even apply for 
positions right from your terminal. If you're 
looking, or just curious, don't reach for today's 
paper—it may already be out of date. Reach for 
your computer terminal. And CLEO. 

CLEO access: (213) 618-8800 

300 BAUD, full duplex, 7 bit character, one 
stop bit, no parity. Access assistance phone 
number: (213) 618-1525. An electronic publishing 
activity of The Copley Press, Inc. 


Today's career 
[news is right here 

Recruitment advertisers —call (213) 618-0200 collect 
to find out how you can place your ad on CLEO. 
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not transferring a program from one 
computer to another. Not only is it 
legal for you to lend copyrighted 
material to your friends, but the law 
requires authors to support public in¬ 
stitutions whose business is to lend 
out their books, I refer, of course, to 
public libraries. 

There are also copyright law provi¬ 
sions dealing with "fair use," use by 
the blind and handicapped, and use 
by nonprofit educational institutions 
and public radio and television: in a 


word, there are "public interest" ex¬ 
ceptions to the authors' and pub¬ 
lishers' rights. Not all authors like all 
those exceptions; but they are part of 
the law. 

Under copyright law, you cannot 
sell or give away copies of copy¬ 
righted material without permission 
of the copyright owner. Thus, if we 
stayed with copyright law, a fair 
interpre tation migh t be th at yo u 
couldn't run a program on more than 
one computer at the same time, and if 


1. 
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10 reascsis you 

should call DataSouroe' 
fior software... 

6 


Free Systems; Analysis We have developed 
a variety ol selt-adminlslered analysis tools 
to help you IdentUy those produds best 
suited lo meet your needs 

Competitive Prices Our volume enables us 
to offer you prices which are consistently 
!• competitive, Compare loryourseh, then call 
U5toll-lree800-52S-2260. 

Ezpiess Delivery Hme is money and we at 
DataSource understand thort. Your order 
. will be processed and shipped within 24 
• hours tor all products in stock 

Discount Structures We offer slgnUicant 
discounts lo any individual, organization or 
user's group purchasing In quantity, 

Key Account Progiam For corporations 
and institutions, we offer a comprehensive 
■ program: volume discounts, complete 
k maintenance packages, specially staff ed 
I, technical support, a sales team 

experienced in micro applications, and 
several financing options. 


7 

8 . 

9. 

IQ 


Risk-Free Software W® stand behind 
every product we sell. AU Hems ore tuUy 
documented, backed by manutacturer's 
warranties, and ore guaranteed by 
DataSource to be In perfect working 
condition. 

Toll-Free Technical Support We service 
who! we sell. Our customers hove direct 
access to our technical slaff on a toll-free 
basis 800-328-2260. 

National Maintenance Network. W® offer 
a variety ot maintenance agreements 
tailored 1 0 the specific hardware items you 
select. Call for more Information. 

Flexible Payment Optioi^ We accept 
most major credit cards, checks, and 
money orders, as well as purchase orders 
from approved corporate accounts. 

State-of-the-Art Software and Hardware 
W® carry a broad range ot what we believe 
to be the best in software plus carefully 
", selected hardware products and 
accessories 

Always the current versions In stock. 


Here^ a small sampling of products available now from DataSource,'^ 
(If you don't see what you need, just coll us at the number below.) 


Data Base Mana aament 

dBase II - Ashton Tcrte 

CondorllE - Condorcompuler 

Easy Filer - lUS 

Vlsitile - VlslcQip 

Tim 111 Innovative Software 

Enlostor MicroPro 

Spreadsheets 
Supercalc - Sordm 
Visicalc - Vigicarp 
Lotus 1-2-3 - Lotus 
Multiplan - Microsoft 
CaJcsIar - MicroF^o 

Communlcatl ons 
Crosstalk - Microstul 
Move it ■ Wootl software 

Word Processing 

Wordstar - MicroPro 

Spellbinder - LexisofI 

The Final Word - Mark of the Unicom 

Easy Writer 11 - lUS 

Vpikswrller • LUetree 

The Word Plus - Oasis 


Spellguard Sorcim 
Grommalik Aspen 


$475.00 

4V5.00 

295.00 

189.00 

325.00 

297.00 


125.00 

189,00 

Call 

225,00 

95.00 


135.00 

99.00 


297.00 
295.00 
24 5 00 
265.00 
15500 
12500 
125.00 
6000 


Languages 

C Basic • Digital Research 
CB80 - Digitai Researc-h 
M Baste MicroBofl 
Basic Compiler - Mlcrosotl 
Pascal MT ^ Dlgtlol Research 

Miscellaneous 

The Home Accountani - Continental 
Milestone - OrganlcSoftwor© 
Statpok NWAnal^cal 
The Morton UtUiilBS • Peter Norton 

Hoidwaie 

Hayes 300 Smartmodera 
Hayes 1200 Smortmodem 
Epson FXeO 
Okidata 82-A 
NEC 3550 


125.00 

42000 

27500 

31000 

42500 


110.00 

245.00 

395.00 

65.00 


21500 

52500 

595.00 

43900 

191500 


June Specieds from DataSource 

Svpefcatc - AU Formal! 1125.00 

Micrflsoll Basic Compiler - Osborne 

PLUS 

all Oi.barn« Farmat Hftwairv in plackl 


FOE MORE INFOKMATION CALL TOLL-FREE 

1-800-328-2260 



IN MINNESOTA CALL 612-544-3616 



f’HTchirsi anirn: frcnplnl frurt fliitfiwiKfJ. (VJ'.S, 

SI i-hargifcw siiflteat^ tftm. 2^ }l\ippin£ ck*tiK* (wi itomf 

ViSA* 


DATflSOUHCe SYSTEMS MARKETING CORP 

Youi source lor mtcio softwoi® and hardware- 
1660 South Highway IQO, Minneapolis. MN 55416 


you wanted to lend, sell, or give 
away a program, you'd have to fork 
over the original copy. 

This seems pretty fair to me. After 
all, I don't expect the FBI to go close 
down used book stores and libraries, 
even though both theoretically cost 
me money. If you lend my book to 
your friends, that's legal; if you make 
a copy for your mother, that isn't. In 
practice I'm not likely to do much 
about that, but if you make 100 
copies and start selling them, my pub¬ 
lisher and 1 are likely to cry "Foul!" 
and run to the police. 

If we can agree that's what we 
mean, somebody ought to be able to 
put that into legal language that 
would stand up. I shouldn't think it 
would take more than a few 
sentences, and there needn't be a 
"whereas" or "witnesseth'' anywhere 
in them. 

Now for the other side of the ques¬ 
tion: the obligations of the publisher. 

First, 1 sure don't see why pub¬ 
lishers shouldn't have to replace 
defective media. In order to cut down 
on returns, Barry Workman dis¬ 
tributes all his software on Dysan 
disks. It costs more to begin with, but 
saves in the long run, or so he says. 
Even so, once in a while hell get a 
disk returned as unreadable. He 
replaces it. Why shouldn't he? If I buy 
a defective tape recorder by mail, I'm 
entitled to a replacement or my 
money back, and the electronics 
places I deal with don't argue. They 
even pay to have UPS come pick up 
my defective equipment. 

Why should software publishers 
escape from the consumer protection 
laws? Why are they so bloody 
special? 

On the other hand, if I buy a tele¬ 
phone from JS&A and use it to make 
threatening and obscene phone calls, 
JS&A isn't responsible and shouldn't 
be. Ill go further: if I buy a phone, ex¬ 
pecting it to work, and when it 
doesn't 1 find I've missed an important 
call to my broker so that I've lost a lot 
of money, 1 can't see why JS&A 
should be liable. It's my own silly 
fault for not being more prudent. 

Thus 1 can agree with publishers 
stating in big letters that they're not 
liable for secondary, incidental, in- 
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P0RTASYS”-A Low Cost, Versatile 
Expandable Developement System 
OEM Dedicated Controller 
General Purpose Controller 


PROTOSYS 

MAINFRAME 


t6K/32K CMOS 
RAM BOARD W/BATTERY 
BACK UP 


2S/S741A CPU 
BOARD 



EPROM ZAPPER 


MAINFRAME 

*3 Cards Capacity 
*AC power Of Battery power (Battery 
not iryclodedi 

^Comparator senses power dropout 
and switches to battery 
•Output voltages: 5V,± 12V 
•Battery Voltage: SV to 12V 

Mainframe .., PR-1001 .,,, SI 49.00 


EPROM ZAPPER (Programmer) 

•Programs 2716 or 2732 Eprom (not 
the A series, i.e. 2732AJ 
•Firmware included in an Eprom 
•Connects to the Main GPU card 
parallel I/O ports 

EpromZapper... PP'1002... S 79,00 
Zero Insertion Socket ... 10.00 


Programmable 
Parallel I/O 
Connector_ 


8255A 

Programmable 
Parallel I/O. 



a*.-* g 

■ •% 

nil' 

fci' ■ ■ 

r 

1 . 

: I... 

. n 


4.5 in, n 7 0 ia 

16K/32K BATTERY BACKED 
CMOS RAM/EPROM BOARD 

*16 Sockets for 6116 Low Power 
CMOS and/or 2716 Eprom - Total 
board capacity of 32K bytes 
*On board battery holder for 3 AAA 
NiCad Battenes' trickle charged by 
the regular supply 
•Very low power consumption for Data 
Retention - Can store program when 
power is turned off 
•Bank selectable 

•Other memory can occupy empty 
socket space location 
•Gold plated edge finger for reliable 
contact 

16KCMOS Ram Card . . . . . ... 

PR-rOOS..... .$195.00 

(Batteries not included abovel 


0741 A/8748 CPU I/O 
Connector 

RS232 Serial I/O 
Connector 

.Buffer for the 

t.;a7417tlUW?874a CPU 



1/8748 CPU 



12 BIT AD/DA AMP BOARD 




fiifimiimifMiirriiii 



niiimiif 


4.5 in, j( 7 2 in. 

Z8671 /8741A 

4.5 in, X 7.0 m. 

•Z8671 CPU with built In TINY BASIC ® ^ 

INTERPRETER 

•12K on board capacity CMOS Ram 1 2 BIT AD/DA AMP 

interchangeable with 2716 Eprom - CONTROL BOARD 

*Daia retention Battery backup cap- 
ability ^ u. * i A to D Section 

M e mory expa nda ble to 60 K - Ba n k *12 Bit A n alog to Dig ita I Con v e rler ^ 

selectable to greater than 4aOK uses AD ADC80IC -25 microsecond 

• Al I Buss I n terf ace 11 n es bu ff ers d a nd conve rs ion t i me 

Tristatable for multiple CPU opera- *lnout Voltage ranges: 10V 5 Vh 
tion ±2.5V. ± SV, iTOV 

*24 Fully programmable parallel I/O *15 Lines Multiplexer single ended 
lines ' UMs 6^5?A '0 or 8 lines ditterential - differential 

14 additional l/Q lines buttered and pin out for twisted pair flat cable 
available at Main connector *Data latched and coni rolled by 

•6 Interrupts 0255A ICs 

* R S232 Se r ia I I /O s w itc h selectable *2 L M310 S ufte rs wit h ba Ian ce con - 

from 110 to 9600 Baud trql for differential nulling 

•Optional Fully Pr^rammaWe Real *2 LM316 inverted amplifiers with 
Time Clock - uses M M58167 iC with adjustable gain control 
ds own crystal controlled oscillator * t lM 3 18 Differential to single end- 

•Optional a74lA Univeral Peripher- ed converter 
a M n lerface CPU or 8746 single chip *2 L M733 Video a m plifiers wit h ad- 

processor, each with 1K of on board justable gain control 
Eprom ■ Digital Cassette Interface 
software for th e 8741A U PI ava liable D to A Secti 0 n 

*12 Bit D to A converter - uses AO 

•Fully Gold Plated edge fingers for OACSO IC - 3 microsecond conver- 
reliable contact sion speed 

*VDltage ranges: 10V, 5V, ±2.5V. 
CrU Card with 4K Ram. ±5V ±1QV 

- ' *8 Analog switches for multiplexing 

PB R 7 iii A .rw output (or other applicalionsi 

MM58167 Reai Time Clock ., ,. ., *DAC and Analog switches fuIly con- 
PR-5&167... 19.00 trolled by 8255A ICs 

GENERAL Section 

*3 optional double pole double throw 
relays 

*2 optional HI SPEED current am pi F 
tiers buffers - uses LH0033 -1500 
V/microsecond slew rate ±100 ma 
drive current - current limited - Very 
high input impedance ■ perfect for 
high speed peak detector, sample 
hold. etc. 

•6 additional parallel I/O lines 
•Kluge area available 

1 2 Bit AD/DA Amp Control... 

PR-1020..$299,00 

8 Bit AD/DA-Ofher Circuits Sams as 
Above PR-1021.$ 195,00 



Availability-Stock to 2 weekSiCalifornia Residents- 
piease add 6.5% Sales TaxtShipping and Handling Charges: 
C.O.D, - Add $5.00 in addition to above 

Send for detail information: 


UPS - $5.00 UPS Blue Label - $8.00 




830-4 Jury Court 
P.O.Box 23698 


San Jose, CA 95112 
San Jose, CA 95123 


(408) 998-4477 
(408) 998-4478 
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direct, special, or consequential 
damages. You buy and use this at 
your own risk; if it doesn't do what 
you thought it would do, so that you 
lose all the time youVe invested in 
keying in data, you've a right to tell 
the world that the software s no good, 
but I doubt you've much ethical 
standing to sue the publisher, Cer- 
tainly you don't if you've been 
warned. 

On the other hand, if the program's 
useless, or doesn't do what the 
manual says it will, why should the 
buyer be stuck for the price? Yet 
DRI's "agreement" says that it cannot 
be altered by advertising, meaning, 
presumably, that DRI could take out 
an ad promising that its software 
would find you gold and silver, and 
when it didn't, it wouldn't have to re¬ 
fund your money. 

And yes, I know Digital Research 
wouldn't do that. Indeed, I'm using 
DRI as my example here precisely 
because they are good guys. I know 
for a fact that DRI spends a lot of 
time and money keeping its cus¬ 
tomers happy even when the cus¬ 
tomer makes quite unreasonable 
demands. Thus I wouldn't want any¬ 
one to think I dislike Digital Research 
or that I'm trying to lose it customers. 

And yet, here's this agreement that 
says that if I buy a CB-30 compiler for 
Ezekial and later update to another 
computer, I'm in violation of the 
agreement and should destroy all 
copies of my software. Here's 
another, which says on the one hand 
that it's copyrighted software, and 
thus supposed to be published and 
made public {under the restrictions of 
the copyright law), while at the bot¬ 
tom of every page is the silly notation 
that everything in the book is propri¬ 
etary, Yet I doubt anyone has 
brought suit against Rodnay Zaks or 
Thom Hogan for publishing books on 
how to use CP/M, even though their 
books are just crammed with that 
"proprietary" information. 

When I carefully read my licensing 
agreement, I find that I'm supposed to 
put the serial number and copyright 
notice on all my work disks, I pre¬ 
sume that's every darned one that has 
CP/M on it. Of course many work 
disks have a lot of copyrighted pro¬ 


grams, from many different pub¬ 
lishers, on them; after all, I can keep 
1.2 megabytes on each floppy. There 
isn't room for all those copyright 
notices and serial numbers I And 
where, oh where, am I to put them on 
my hard disk? 

Come on, fellows. No one expects 
those agreements to be kept, just as 
no one believes all that information is 
"proprietary," or that the customers 
will act as if it were. 

I've seen no evidence 
to show that Levitical 
agreements—full of 
"Thou Shalt IMots"- 
have any effect on 
piracy._ 

In fact, that's my point. In practice, 
many companies tend to act about 
the way I think they should. They re¬ 
fund people's money, they provide 
support, they don't get unduly excited 
when Aunt Minnie snaffles up a copy 
on the sly, and they fix bugs. Why, 
then, do they insist on making their 
customers sign "agreements" that the 
customer has no intention of keeping, 
and which the company JcnouJS won't 
be kept? Is it to give work to lawyers, 
is it pure inertia, or are we in the com¬ 
puter business sailing under a curse? 

Must we continue making hypo¬ 
crites out of both publishers and cus¬ 
tomers? 

They Donl All Do It, You Know 
Although most publishers, includ¬ 
ing big ones like Microsoft and 
Digital Research, have legalistic li¬ 
censing agreements, not all do. Walt 
Bil of sky's Software Toolworks places 
a copyright notice on its products, 
and reminds people in simple English 
that it tries to deal fairly with its cus¬ 
tomers, and "if you agree that we are 
dealing fairly with you, I hope you 
will be fair to us by respecting our 
copyrights on our material and not 
making copies for others." 

I had much the same problem. 
When I began this column, I men¬ 
tioned some programs 1 had written. 
There was an instant flood of mail re¬ 
questing them. I'm not in the publish¬ 
ing business, nor can I afford the time 


or the money to give away hundreds 
of copies of programs. 

Eventually I solved the problem by 
asking Barry Workman to handle it. 
My agreement with Barry is simple. 
'If you get rich off these, I want some¬ 
thing," So far he hasn't. Meanwhile, 
we had to face the problem of licens¬ 
ing agreements. We solved it by not 
having any. Like Software Tool¬ 
works, Workman and Associates 
prints a disclaimer of liability. Then 
there's a copyright notice. Workman 
invites customers to make as many 
backup copies as might be needed, 
and reminds them that they're not 
supposed to use more than one copy 
at a time. Workman also points out 
that distribution of copies by loan, 
sale, or gift is a violation of federal 
law. 

Bilofsky and Workman are still in 
business. Indeed, some of Workman s 
customers are so conscientious that 
they buy multiple copies of his pub- 
lie-domain utilities, even though they 
know they're ethically and legally en¬ 
titled to give away copies. "I know 
that," one customer said in a letter, 
"But I want to encourage you to keep 
collecting the best utilities possible," 
Walt Bilofsky has had similar ex¬ 
periences. 

On the other hand, we all know 
there's piracy and theft going on in 
microcomputerland. (As I use the 
terms, piracy is selling someone else's 
property on a large scale. Giving 
away copies of copyrighted programs 
is theft. Selling one or two is petty 
theft.) We know that it costs pub¬ 
lishers money. 

We don't know what the real effect 
is. How many stolen copies represent 
lost sales, and how many went to 
someone who wouldn't, or couldn't, 
have bought it anyway? 

The question is complex. For exam¬ 
ple: suppose you have a program that 
you sell for $200. Suppose you know 
that for every program you sell, one 
is stolen. Suppose further that you 
are absolutely certain that if you 
dropped the price to $100, you would 
sell precisely twice as many programs 
and there'd be no theft at all. 

Query: would you cut the price? 

You probably wouldn't. You'd 
have twice as many legal customers. 
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Introducing 
our best ideayet: 
Free memory. 


Get free extra memory and RAMFloppy disk-emulation software 
when you buy IDE’s 256K Combination Board for the IBM PC. 



From now tlirough June 30, 

1983, you can get 128K extra mem¬ 
ory ahwlutely free with tlie purchase 
of ever^' 256K Combination Board 
from IDE. 

And free memoiy' isn't all. You also 
get free RAMFloppy disk-emulation 
software with each 256K Combina¬ 
tion Board you order. Together, tliat’s 
a savings of over $300. 

But wait.. .there’s more. Buy 
any IDE board other than the 256K 
and you’ll get 64K extra memory at 
half price. Plus free RAMFloppy disk- 
emulation software. For a combined 
savings of over $100 per board. 

This has to be the best idea from 
IDE since the Combination Board 
for the IBM PC. 

The Combination Board 
that beats the knockout 
problem. 

IDE’s new Combination Board 
allows you to cable both serial and 
parallel interfaces from the back of 
the board itself. So even if your IBM 
PC doesn’t have a knockout, you 
can now interface printers, disks, or 
communications desfces. Witlrout 
any troublesome jury ri^g, with¬ 
out wasting expatision slots, and 
witli the unit’s protective cover still 
in place. 

It’s a technical knockout. 

For the first time, you can get a 
Winchester disk drive interface on 


Don’t foi^et: Order now to 
get free extra memory and 
RAMFloppy software. 

To get your free extra memory' 
and RAlviFloppy software, you must 
order your IDE Combination Boards 
by June 30, And the same is tme for 
getting half-price extra memory' and 
free RAMFloppy software with tlie 
other boards in our line. 

So call us toll-free for the name 
and location of the nearest partici¬ 
pating IDE dealer, (If there isn’t one 
convenient to you, we’ II be bappy 
to take your onler directly) 

Your IDE dealer will show you 
the whole line of IDE products; 
Combination Boards, memory 
boards, Winchester disk drives, 
printer spooler software, and disk- 
emulation software. He’ll be glad to 
sell you the IDE Combination 
Boards or memory boards you need. 

And help you take full advantage 
of tlie liest free offer in inemorv; 

1 - 800 - 257-5027 

(In MA call (6l7) 275-44.30) 


IDE Associates, iDc 

Better ideas for personal computers. 

Oak Park Drive, Bedfond, !VtA01730 


a combination board. Or you can 
use the same interface for a printei; 
You can also add a serial interface 
(RS232C Cable Adapter included) 
and/or clock/caleiidar with battery 
backup. 

And the IDE Combination Board 
gives you these capabilities for both 
the IBM PC and PC XT Including 
DOS 2.0 softwjire support. 

The winning combination: 
Price and support. 

Look at our price stmcture. 

You buy only the options you 
w'ant, so you never have to pay for 
something you don't need. 

And with IDE’s helpful upgrade 
policy, you can trade up your board 
for one with more memory or 
options. For very little money. 



Pricing table 


Meniorv: 

Regular Prioe: 

Otter Price* 


64 k 

*275 

$275 

One option: 

rm 

$375 

$.325 

Add$75 

192K 

$475 

$425 

TWit options: 

256k 

$575 

$525 

.Add $120 

256K 



Three options: 

-I- 128K 

$825 

$575 

Add $150 

* includes free RAMFinppy software - a $6^1 valijE. 

Ofier good thfougfi 




Plus, IDE backs up the Combina¬ 
tion Board with a one-year warranty 
...not just 90 days. 

It’s available for immediate 
delivery; and installation is free in 
major metropolitan areas. 
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You'd have to provide twice as much 
support. 

Carry it further. How many copies 
of $500 programs are stolen? At what 
price would that drop to half? A 
quarter? 

I've seen no evidence to show that 
what my mad friend, Dan MacLean, 
used to call Levitical agreements — full 
of 'Thou Shalt Nots"—have any ef¬ 
fect on piracy. The evidence may ex¬ 
ist, mind you; 1 just haven't seen any. 
It may be that people rip off Walt 
Bilofsky more than they do Digital 
Research, but I'd have to see it 
proved. 

The bottom line, 1 think, is that we 
need to give a lot more thought to the 
whole problem. 1 can well understand 
software publishers' desire to keep 
software prices high. As a user, 
though. I've no desire to help them do 
it, I certainly won't concede their 
ethical right to discourage competi¬ 
tion, nor will I cooperate in goofy 
schemes designed to protect pub¬ 
lishers' rights to sell worthless junk 
and not refund the buyer's money. 

There must be a fair way to "pro¬ 


mote the progress of science and use¬ 
ful arts, by securing for limited times 
to authors and inventors the exclusive 
right to their respective writings and 
discoveries" — which is the only Con¬ 
stitutional authority for granting 
monopolies through copyright or pa¬ 
tent, The one thing I'm certain of, 
though, is that it does no good to en¬ 
courage disrespect for the law by hav¬ 
ing people sign agreements no one 
believes they 11 keep. 

Snapshot 

One thing that used to really 
enrage my mad friend was "un- 
copyable" software. He could con¬ 
cede that it made sense for games to 
be copy protected, but anything 
useful should be backed up. It's a sen¬ 
timent I thoroughly agree with, and 
except for games I generally won't 
review software that has been copy 
protected. 

However, for every ingenious copy 
protection scheme, there's an even 
more ingenious way to defeat it. It's 
probably impossible to make a disk 
thoroughly uncopyable, although 


some publishers have come pretty 
close, 

CP/M doesn't lend itself to copy 
protection. In fact, you can't even 
lock up BASIC programs; most ex¬ 
perienced programmers know how to 
unlock execute-only BASIC programs 
so that you can get at their sources, 
CP/M users thus haven't been too 
worried about copy protection . 

Apple users, though, have always 
had the problem. So have those who 
used TRS-DOS, and I understand 
that MS-DOS has copy protection 
features. There are a number of copy 
protection schemes. All involve mis¬ 
labeling a disk sector. All of them 1 
know of have the side effect of mak¬ 
ing the program a bit more fragile. 

For every copy protection scheme 
there's a hacker ready to defeat it. 
Most involve so-called "nybble" 
copiers, which try to analyze the 
original disk and then make a copy. 
This has driven the protectors to even 
greater lengths, causing them to put 
garbage in carefully chosen places on 
their original disk. The result is to 
make the program even more fragile. 



[Eieh eiTil pmiw HHiiii. 

Supv{>riv*.t svpflrsiwdi—ComboPluK Cardf -- 9 

Arnountof iHBinorv iruullBdcncflfri^- tSBii fSK 25SK 

wtth III opnom turUl. p«i-iilleh pom ii clwhl — SSg? SSAT $417 

--- MepiPlus Cards -- 

Amouni of rnsnoty I'nicN'M on ctnl-- e4K JSSX iSSK ;t^li 

Hr/M;indjrrd oT urril IHiin No. 1 A Cfocl. $399 $3^9 $ 1 ^ $4:15 

wf pprallDC ot «d{lliion 4 ] iFftkl port No. 2 - S32* S 374 $424 S 474 


Sifli OipniplK 100 CPS, 5x91)1 m 
(jriphie, fritpon^trictaf Piod, BO 
cotymn^ Rirplls.! tnUrfaw.. $CALL 
OwDlni 15 15 " cifTlast $CALL 


NEC SPIN WRITER 3 SS 0 
NEC'i (ittw-quilitv p^mtiT 

npociBlIv tor ih« IBM PC, 

203 O 0 (Limiu^ tuio pfoporoontl 

ISO wofdi par min. Stritpi. 


- nir^ndi • ■ullv'MflgiPiLti urd to 51 ZK , . . $^36 

- l/OPluiC^s -- 

Si&ndard coni H/en« ■ot.HI pon |S 1 J ind cloch/cBlindir.S 125 

rtuh ONE KUiilaiMl ctnuwi.giMGJof pjrilleltP^of «riiJ 2{5a|. pnr! jtBS 
wMb TW0 4dd>TiQ)ul EvliE>ni EGP.GS^. vPS3] St» 

with Bll THREE Kfditionfll opliOni rGPS2l , • ... 5232 


BROTHER HR 1 

1.41 nr quglliy dtlivwhwfl printu, 
IB CPS, friction IpkK, 

pwillif IrinrfBe*. Super vflhuc J755 
S4riri intirficB . . .$75t 

TfKiof. $113 

COMREXCR 1<; 

IT CI% dllfvvvtwcr pnnnr, bl-dirvc 

tJonxt. Parallsl..5753 

Cfl-I-S Abij«Hiutinp<*l $759 

TrPCftir . $119 


HERCULES GRAPHICS CARD 
Tfili ciid HtfiJi giw h-igh molutian 
tuT mspood UJQH i|.34BV} 

On Ifi 4 IBM Fftonpehronttf ditftijiv. 
Complen wiih perfllar pTinier poTt. 
Sod) text end gr^hka can be du- 
playcd iimuEjincouily. Complete wf 
HBA 5 IC lortw^rr to execute 
hi|h rcKiluliktn irjphiu coounHicb. 

[_CALL 


Autoranging 

Pigtiel Multim«i 4 F 
3 $idwt LCD Vii 
auio unit 5 lign 
i indficetinn. Pud 
^ euto ranging pr) 
|VcKt 5 Ohfwi w/ 
AlOAinp AC7DC 
$ range. 

■ Modd 

$pw£iMi $ 39.50 


CAtiOata ML BOP. BO CPS, BO Cat., 
block gneptiice, pin ^ Iriciion feed. 
Paraltel inlerfaPe , ■ S 329 

OklditP MLB 2 A. 130 CPS. 90 cpl.. 
grephict. parallfll 5 »rlal, . . CALL 
Okidali ML 83 A. 120 CFS. 106 ttol.. 

Frlcilon/in^iiOr feed. 
duKparaliilj'ieHil inurfacn . CALL 
Ohklcti MLB 4 . 700 CPS. 116 eel.. 
br-direeilonA. irbcdonii racior feed. 

parallel Interface. CALL 

Oiiltlata MLB 4 S. ume ai MLS 4 but 

Uriel InurfKB. . ..fCALL 

ON > 11 * 1)1 ML 9 Z, Tba naweail 60 efll, 
160 CP$. frictiem/metpr feed, gra- 
phl«. pare! lei Interface. . . . ACail 
Okidate ML 93 . 71 w 160 

CPS. 136 cfli. tfaciof./frleilr)n feed, 
bi.dii«£itlenaf, perdlal .... ACilf 


TRANSTAfT 130 

Leilcr quality deHyurhMil prJnler. 
16 CPS. bi^lrecilnnal, propnrtional 
waelitii, >upen£flpt and auburlpl. 
undeTitciTtns. ttpld fwe. Amailnslv 
miie(?)M£*tinnaj65dBj_^-_CALL 


HARD DISKS 

DATAMAC -Add-In" WinchMist 
□tik Syiiem includei bard dJtk., 
difk controller card, cable, aofi ' 
ware, auxillarv power icipp-ly Wbicti 
mninli naady behind IBM PC *yt- 


bvtiaji fiM.ian. 12 " 600 llne.j 

20 MH r. Made by JVC- Excellentl 
Liit $ 200 . 00 . Sgje $ 105.00 J 


Taxaft KG-t 2 H. 12 " gr^n. BOO-dut, 
Lift $199 00 . $ 143.95 

Zwbh2VM121.12 ' green. IBMHr 
L^ $ 130.00 .$ 119 jn 0 


■ ii(WnT*iiOn tO iniunr ana at iniialla' 
1 iipn. Synem it fullv bufternd with 
Buiomatie error cortectlon codl. 
All herd ditki wkl fit needy Into 

«ere il?, JliS SSXmau 1:.;^ —If"'®" ^ 

Tractor for F-IO. . $225 8 MB 15 MB fonnailad) . . $ 1,645 

. , -— -:-—rr tl0 mb ibimattadl S1 $46 

fCehte^lBM to piriElel prin cu 1 -$ 36 j 13 [|g ftinnatied]. $ 2^49 


OyiuR AM 121 . 12 " umbe^ OOOnai 
20 MHi.Made by JVC. Excel lentl 

U»t$ 2 W.I».$ 143.00 

Texen KA 12 N. 12 ' amber. BOO-dpt. 


MONITOR 

SALE 


RGB COLOR 


**GREEN SCREEN 



ODhW 

Smm Modarn^ 



1200 —Call 



5^ TAMPON DRIVES 


The newBft. IBM PC campatible. 
ImtiMatiqn kniruc lion Ind udvd. 
TMIQO'IA.SSOD 160 K . Sl&B 
TM 100 2 A. DSDD 320 K. ■ CALL 


Er*.: 

EASTERN ENTERPRISES, INC. 1 


2937 S. VAIL AVE..L0S ANGELES, CAUIF, 90040 

mJALM 


TOLL-FREE i TrtQi ALnlt,i, Hiiwiin hi ,i| 

OROERSONLVl lOUUMy £”/ UQ 1 [213]72530B0 


To order, please tuori maiiPV arrfcr or cashnrr 1 chuch Personal or company ctieeks require 2-3 to 

clear Prices refleci 3": cash discount Vifd/Mpistflrderri accEptr?ri. Shipping, insurance & handling charges 
are 3% of tOMi order ualue by UPS Surfatc. S'V, by UPS Alt ot Parcel PoSl. COO^l requires 20% depofit. 
California residents adfl snles lit* Mo sales tax on out-oLstaie orders. Prices 6> availability subject to 
ch-nnge wilboot notice. Send for CaU)lo-L| rjf otfu'r itnins dt similar savungS. 
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THE FORTH SOURCE™ 


MVP-H)RTH - A Public Domain Product 

MVP Forth is tfg-FORTH updated to the FORTH-79 Slaridard Required 
Word Set. The source is public domatn Included are an editor, FORTH 
assembler, tools and uitlJiies, making it compatible with the instructional 
book. Starting FORTH. Except for hardware dependencies, aft high level 
FORTH is transportable between all systems. Modifications and exten¬ 
sions can be simptifled through the use of MVP-FORTH Programming 
Aids and Meta and Cross Compilers. 

MVP FORTH Books - A Series 

□ Volume 1. Alf about FORTH by Haydon MVP-FORTH 

glossary with cross references to ttg-FORTH, Starting FORTH 
and FORTH-r9 Standard, 2^^ Ed. $25 

□ Volume 2y MVP-FQRTH A$semt>iy Source Code Includes 

GPfM*!BM-PC’*' , and APPLE* listing for kernel $20 

n Volume 3, MVP-FORTH Matti ^ Floating Point Extensions by 
Koopman $25 

MORE COMING? 

HVP-FOflTH Software - A Transportable FORTH 

□ MVP-FORTH Programmer's Kit including disk, documen¬ 

tation, Volumes 1 & 2 of MVP-FORTH Series {Alt About 
FORTH. 2^^ Ed. & Assembly Source Code), and Statfing 
FORTH. Specify CP/M. IBM-PC, TRS-SO/t* or 3, TRS Color 
Computer or APPLE. S150 

□ MVP-FORTH Cross Compiler for CP/M Programmer's Kit. 

Can also generate headerless code for ROM or target 

GPU $300' 


□ MVP-FORTH Meta Compiler for CP/M Programmer's kit. Use 

for applicatons on CP/M based computer, Includes public 
domain source $150 

□ MVP-FORTH Fast Floating Point for APPLE Programmer’s 

Kit, Includes 9511 math chip on board with disk and 
documentation $400 

□ MVP-FORTH Programming Aids for CP/M, IBM or APPLE 

Programmer's Kit, Extremely useful tool for decompiling, 
califinding, and translating, $150 

□ MVP-FORTH by ECS Software for IBM-PC or ATARI® 

400/800. Standalone with screen editor. License required. 
Upgradeable $100 

□ MVP-FORTH by ECS Software for IBM-PC or ATARI 400/800. 

Enhanced with color animation, multitaskfng sound, utilities, 
and unlimited run time license. $175 

O MVP-FORTH Professional Application Development System 
(PADS) tor CP/M, IBM-PC, Or APPLE, A three level integrated 
system with complete documentation Complete system for 


IBM, CP/M, or APPLE Includes 3 below 

S40D 

□ MVP-FORTH PADS 

enhanced virtual system 

$150 

□ MVP-FORTH PADS 

Programming Aids 

1150 

□ MVP-FORTH PADS 

Meta Compiler 

$150 


★ * * MVP-FORTH operates under a variety of CPU’s, computers, and 
operating systems. CP/M® disks can be supplied 8", SS/SD. 3740 
format or SVfl for Osborne* Northstar* Micro Decisions* Kay pro* or 
H09/289*' Specify your computer and operating system * * * 


FORTH DISKS 


FORTH MANUALS, GUIDES & OOCUMEHTS 


FORTH with editor, assembler, and manual. 


□ 

□ APPLE by MM 

$100 

p NOVA by CCi 

$150 


□ APPLE by Kunt^e 

S90 

□ TRS-80/l ^ by NS 

$90 

□ 

□ ATARI^' valFORTH 

$60 

□ ZBO by LM 

$50 


□ CFtf^ by MM 

£100 

□ e086/es by LM 

$100 


□ HP-85 by Lange 

$90 

□ VfC FORTH byHES, VIC20 


□ IBM-PC^ by LM 

$100 

cartridge 

$60 



Enhanced FORTH with: F-Roating Pbint, G-Graphics, T-Tutorial. 
S-Stand Alone, M-Math Chip Support. MT-Mu1li-Tasking, X-Other 


Extras, 79-FORTH-79, 

□ APPLE by MM, 

F, G.&79 $140 

n ATARI by PNS, F.G. & X $90 

□ CP/M by MM, F & 79 $140 

□ Apple, GraFORTH by 

insofi $75 

□ IBM-PC, PolyFORTH by FI 

F, G, S, M, MT. &X $300 

□ MuHi-Tasking FORTH by SL, 

CP/M, X&79 $395 

□ TRS-eO/l or III by MMS 

F, X, &79 $130 

□ Timex ZXei & TS1000 by 

FD. G,X, & 79 $45 


□ TUTORIAL by L & H, 

includes Starting FORTH $95 

□ Extensions for LM IBM.ZeO, 
and 8086 

□ Software Floating 

Point $100 

□ 6087 Support 

(IBM-PC or 8086) $100 

□ 9511 Support 

(zeoorsoee) sioo 

□ Color Graphics 

(IBM-PC) $100 

□ Data Base 

Management $200 

Requires LM FORTH disk, 
specify IBM, Z80, or 8086 

□ Victor bv DE, G,X $150 


ALL ABOUT FORTH by 
Haydon. See above. $25 
FORTH Encyclopedia by 
Derick & Baker. A complete 
programmer's manual to fig- 
FORTH with FORTH-79 
references. Flow charted, 2"^^ 
Ed $25 

□ FORTH Encyclopedia 

Pocket Guide $7 

□ And So FORTH by Huang A 

college level text, $25 

□ FORTH Programming by 

Scanlon $17 

□ FORTH on the ATARI by E, 

Floegel $8 

□ Starling FORTH by Brodie 
Best Instructional manual 
available, (soft cover) $18 

□ Starting FORTH (hard 

cover) $22 

□ 19B0 FORML Pfoc. $25 

□ 1981 FORML Proc 2 Vol $40 

□ 1982 FORML Proc. $25 

□ 1981 Rochester FORTH 

Ptoc. $25 


□ 1982 Rochester FORTH 
Proc. 

□ A FORTH Primer 

□ Threaded Interpretive 
Languages 

□ AIM FORTH User Man 

□ APPLE User’s Manual 

MicroMo-tion 

□ METAFORTH by Cassady 
Meta compiler in BOSQ 
code 

□ Systems Guide to fig- 
FORTH 

P Caltech FORTH Manual 

□ tnvitatiort to FORTH 

□ PDP-11 User Man. 

□ CP/M User’s Manual, 

MicroMotion 

O FORTH-79 Standard 

□ FORTH-79 Standard 
Conversion 

□ Tiny Pascal lig-FORTH 

□ NOVA fig-FORTH CGI 

□ Installation Manual 
fig-FORTH, 


$25 

$25 

$21 

$12 

$20 

/ 

$30 

$25 

$12 

$20 

$20 

$20 

$15 

$10 

$10 

$15 

$15 


CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce ROMable code. 
•Requires FORTH disk. 

□ CP/M $300 □ IBM* $300 

□ TRS-80/I $300 □ Z30* $300 

□ Northstar® $300 □ Apple ll/ll-H $300 

□ 0086■ $300 

□ fig-FORTH Programming Aids for decompiling, caJIfirding, 

and translating. Specify CP/M. IBM-PC, Z80, or Apple $150 

Key to vendors: LM Laboratory Microsystems 

F t FORTH Inc. MM MicroMotion 

OE DaFE Systems MMS Miller Microcomputer Services 

FD Forth Dimension NS Nautil us Systems 

L & H Laxen and Harris SL Shaw Labs 

Jupiter Ace Computer - Z80 FORTH micro code$150 


Source Listings of fig-FORTH, for specific CPU'S and computers. The 
Installation Manual is required tor Implementation. Each $15 

□ 1802 □ 6502 n 6800 □ AlphaMicro 

□ 8080 n 8086/88 □ 9900 □ APPLE II 

□ PACE □ 6809 □ NOVA □ PDP-11/LSl-l 1 

□ 68000 □ Eclipse □ VAX □ ZBO 

OrcfftTtng tnformdtlon: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
INC.}, VISA, Ma£terQard or COb'£ SOCOpted. No biiling or unpaid PO's. Caiilornia 
resklents add sales tax Shippnng costs In US included in price Foreign orders, pay 
\n US funds chi US bank. Include for handling and .shipping by Air. SS for each item 
under $25, $10 (or each Hem between $25 and $99 and $20 for each iiem over 
St 00, Minimum order $10. All prices and products subject to change or withdrawal 
without notice. Single system and/or sirtgle user license agreement requiTed on 
some products, 

DEALEH $ AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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as well as to make it harder to analyze 
the protection scheme. 

Fm not sure who's ahead just now, 
protectors or uidockers. It doesn't 
really matter, because there's another 
and better approach to making 
copies. 

Snapshot doesn't bother analyzing 
the disk. Instead, Snapshot is a hard¬ 
ware addition to the Apple II; 
through Snapshot you can interrupt 
the program and write out an exact 
copy of memory to disk. If you later 
load that image back to memory, the 
program has no way of knowing that 
it was ever interrupted. Thus Snap¬ 
shot is a kind of ultimate "unlock" 
system. 

It can't copy everything, of course. 
Programs that have to access the disk 
for information can't be copied that 
way, since Snapshot can get only 
what's currently in memory. On the 
other hand, often the data files can be 
copied, so that Snapshot plus trans¬ 
ferring data files will do the job. 

Snapshot is easy to install and sim¬ 
ple to document. We don't use it 
much, because nearly all our Apple 


programs are games, and 1 don't 
make backup copies of games. It does 
work, though, and there's a fallout 
benefit, since some games don't have 
a way for you to stop and save the 
game while you go have dinner. 
Snapshot makes that a cinch. 

Snapshot requires an Apple II or II 
Plus with 48K bytes, one disk drive, 
and a 16K-byte memory card or lan¬ 
guage card. It is also said to work 
with the Franklin Ace computer. It's 
easy to install: a 16-year-old did ours 
from the Snapshot instructions, 

Softlock 

Another truly horrible scheme that 
has surfaced recently is Softlock. This 
is a system for rendering software 
more or less useless until you enter a 
secret password. 

The idea is that you go to the soft¬ 
ware store and look over the pro¬ 
grams, You select a program that 
costs, say $250, but you pay only 
$49.95. You take the program home 
and play with it. It runs, but some 
crucial aspect of the program won't 
work. If it's a database, it won't ac¬ 


cess more than five records. Some¬ 
thing like that. 

You send in your licensing agree¬ 
ment and the balance of the money, 
and when that's been received, you 
get the secret password that will 
"unlock" the program. 

So far, so good; but what if you 
don't like the software? Suppose 
you've tried it and found it wanting? 

Ah, well, you're out $49.95. 

YouVe supposed to be grateful. 
After all, you could have been stuck 
for $250 before finding out that you 
don't like the program. 

The big advantage of this scheme is 
that dealers like it. The Softlock peo¬ 
ple have set it up so that the dealer's 
inventory cost Is based on the $49.95, 
rather than the full $250 nominal 
value of the program; but when the 
dealer makes the sale, he gets the full 
$250, less what Softlock takes for 
providing its service. 

People who publish their software 
through outfits using Softlock tell me 
that dealers love this scheme, but 
"there's been considerable customer 
resistance." I'd hope to kiss a duck 



SUcrorubhle 


1 - 800 - 848-3469 

On Ohio call toll free I-m-H4H-21I2l 


How Ions could your business survive if your computer were 
suddenly reduced to a smoldering pile of microrubble? If it were 
stolen? Or Uunpered with? 

For as little as $35/yr SAFEWARE provides for Hill 
replacement of all hardware, media and purchased softw'jire after 
a low $50 deductible. 

5bu're covered against fire, tlieft, accidental damage, 
earthquakes, and damage in transit. SAl’EWARi* even covtrs 
power surges, the second leading destroyer of microsystems. And. 
in the event of a claim, you ll get fast replacement. So you can 
be back in business almost before the smoke clears. 

To find out more, or to obtain immediate coverage, call 
tlie toll free number. Or write: Columbia National General 
Agency. 88 E. Broad Street, Columbus. OH 43215. 
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FORMULA INTERNATIONAL INC 

12603 Crenshaw Blvd.. Dept B, Hawthorne, CA 90250 

for information (213) 973-1921 • Orders Only (outside Cafif.) (800) 672-8758 


FORMULA If 


The Alternative! The Compatible! 

The Affordable! 64K Color Computer Kit! 


Easy to assemble! All components are clearly silk-screened on the high quality double-sided 
mother board. All integrated circuits, 1C sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 




(please add 5% shipping and handling) 


FEATURES: 

★ Fully compatible with Apple® 11 + 

★ Singleboard for easy assembly 

★ Popular 6502 MPU for large 
amount of software 

★ Game paddle connector on both 
sides of case 


★ Built in 2-watt amplifier for realistic 
sound effect with volume control 

★ 8 on board peripheral connectors 
for expansion 

★ 14 key numeric key-pad 

★ 5-amp switching power supply 



# ## Big Savings On Peripheral Cards # Mr # 

Buy them in kit form. 

All cards APPLE II and PINEAPPLE compatible. 


100% Made In USA tOOAb Apple and Pineapple™ Compatible 
50% Faster Seeking Time Than Apple Disk 11 Drive! 


80 column card kit... xm.m EPROM writer card assembled 

Z80 CP/M card kit.ST 10.OD 2708,2716,2732,2764,2532) SB9.50 

16K RAM card kit... S49.50 Printer interface card kit [ For Epson or Oki] $69.50 



Disk controller card kit.. . S59.50 r^ew disk confrofler card kit 

RS232 Interface card kit.. S9S.00 (3 2 . 3-3 auto select). 

16K RAM card [cal]le-less) kit $59,50 PAL Color Encoder card (assembled) 


• 1 Year Full Warranty 

• 40 Tracks 

e One of the Most Quiet Drives 

• Color and Shape same as the 
Disk II Drive 


HEAVY DUTY SWITCHING POWER SUPPLY 
for Apple II, AP-ir* and Pineapple" Computers 

+5Vat5.0Amp Model: THB^3H 

+12V at 2.5 Amp 
at 

Size and mounts r»g holes are same 

as the ones used in the Apple II $145,00 63 


Disk Drive $285.00 
Controller Card $ 75,00 
C ontroller Card with 13 Sector, 16 Sector Auto Select $ 85.00 


The APPLE li LOOKALIKE COMPUTER CASE 

Made with high impact plastic. 

Color and shape are 
compatible withithe APPLE II 


APPLE 11+ COMPATIBLE KEYBOARD 

• LSI keyboard decoder • Full ASCII code output 

• Upper/lower case function • N-key rollover function 

• LED ON/OFF indicator 


Keyboard not Included with this price! 


LKB-3600-N Keyboard Case 

Keyboard Only $99.00 EA. Plastic Case $35.00 EA. 


6502 CPU MOTHER BOARD 

• 48 K on board RAM (4116) " 

• 12Kon board ROM (2716) ll^E'»'B 5 C 

• Upper/lower case LTb b ff ■ F 

• Composite-video output £ § JJ S'fc 

• Apple II alternative * S ^ S S E 

• Size: 14 V 4 '' x BYs" 5 2 5“ S S “ 


51 / 4 " DISKETTE SALE 

All diskettes soft sector single-side double density with hub rings. 

10 pcs. 100 pcs. 

wabasH #m 43 a $ 21.50 $ 195.00 

\ferba[(im’ #m 525 -oi $ 26.50 $ 240.00 

Sentinel #7440 $ 26.50 $ 240.00 

ATHANA #475001 $19.50 $175.00 


P C. Board Only $99.00 ea. 

Complete Component Pack (No ROMs) $175.00 

GUARANTEED TO WORKI BUILD ITIN 2 HOURS! 
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Shipping & Handling Chargas 
Under S5O.0O Under S50.00 
Purchase Purchase 

10% S% 

15% 10% 

2S% 20% 


Minimum Order SlO.OO/Calif. Residerits 
add 6.5% Sales Tax. Phone Orders Accepted 
on VISA or MC ONLY, NO C.O.D,^s, Prices sub¬ 
ject to change without notice. 


STORE HOURS 
MON-FRt—10-7 
SAT-106 


Inside California 

Outside Calif, (inci. Mexico & Canada) 
Overseas 


Apple and Apple 11 are the trademark of APPLE COMPUTERS, INC. 












there'd be resistance. I hope the 
resistance looks like a boycott. I 
guarantee Ill never buy a program 
protected that way. Anyone else 
want to take the pledge? 

Nice Mice 

One feature of Apple's new lisa 
computer is a ''mouse/' a hand-held 
cursor controller. Tm pleased to say 
there is a mouse for the IBM Personal 
Computer. It is supposed to work 
with the IBM-compatible Zenith 
Z-100. 

In fact, our mouse would work 
with just about any computer that 
has an RS-232C serial port; its just 
that 1 don't have software for any 
machine other than the IBM PC, 

The M-1 Optical Mouse from 
Mouse Systems Corporation is a 
pleasant-sized hand-fitting object 
with three buttons on it. Pressing a 
button from one to three times lets 
you use each button like three func¬ 
tion keys. My friend Marvin Minsky 
tells me there's great controversy in 
the artificial intelligence community 


over how many buttons a mouse 
ought to have. 

This mouse sits on a specially 
scribed metal board. The board is 
thin and will sit on any table. The 
mouse has to be on this board, 
because it sees the myriad of lines on 
the board. When you move the 
mouse about, it knows how many 
lines it has crossed, and at what 
angle, and therefore is able to tell this 
to the computer. Proper software will 
make the computer cursor do 
whatever you have done with the 
mouse and the buttons act like func¬ 
tion keys. 

At MIT I have seen programs that 
use a mouse to "paint" the screen, not 
only with colors, but with strange 
patterns. You move the cursor to a set 
of 'brush sizes," put the cursor over 
the size you want, and hit a mouse 
button. The cursor is now that size. 
Take the 'brush" and move it to a "pot 
of paint," i,e., a pattern at the edge of 
the screen, and push the button 
again. Now, move the mouse about 
the screen; push a button to leave 


"paint" on the screen, let go to 'lift the 
brush." You can paint rather nice pic¬ 
tures that way, 

I haven't seen any programs like 
that for microcomputers, but I'm sure 
it's only a question of time. If you like 
playing about with computers, youll 
probably like having a mouse. I've 
noticed that almost all MIT hackers 
become addicted. 

New Kaypro 11 Software 

The Kaypro II continues to im¬ 
prove, It now has the Perfect line of 
software. I certainly would prefer 
Perfect Writer to Select, which used 
to come with the Kaypro. There's also 
the speller, filer, and calculator from 
the Perfect line, plus another spread¬ 
sheet that has always come with the 
Kaypro, If all that isn't enough, you 
also get my favorite spelling checker, 
Wayne Holder's The Word Plus, 

There's even more. You also get 
Microsoft BASIC with the Kaypro as 
well as S-BASIC, and the S-BASIC 
manual has been rewritten. 

That's just as well. If 1 had to give 
an award for the most unreadable 
computer document I've ever seen, 
the original S-BASIC manual would 
win hands down. The new one has 
been worked over by Kaypro and is 
a great deal more sensible, 

S-BASIC itself is quite nice. Its a 
Structured and compiled BASIC that 
rivals CB-80. I'm more familiar with 
CB-80 than S-BASIC, but all my ex¬ 
periences with S-BASIC have been 
relatively pleasant. I suspect that 
those who buy the Kaypro machine 
will begin by using Microsoft 
MBASIC, then start translating their 
programs into S-BASIC and learn 
more about structured programming. 

Meanwhile, our Kaypro II has been 
out on loan to a collaborator. Dr. 
Aan Trimpi. He's been using it most¬ 
ly as a word processor, and he loves 
it. All other reports I've heard from 
Kaypro users have been positive, too, 
except for that awful squeaky key- 
click that is even worse than the 
Z-100 s. Fortunately, it can be turned 
off. 

The Kaypro 11 is a very good ma¬ 
chine for those somewhat familiar 
with computers, and the company 
keeps upgrading the documents that 


dBASE M ' Power from WordTf^ch’s 
INFORMATION MANAGEMENT SOFTWARE 

GENERAL APPLICATIONS 

• SALES SUPPORT SYSTEM with high power stand alone order entry, invoicing. A/R, $169 
and shipping label printing. 

• MAILING LIST SYSTEM allows entry and maintenance with totally flexible sorting $ 49 
and label formating capabilities The last word In selective maiEinga^ 

• CALENDAR SYSTEM controls Importanl dates and appointments, lets you print re- S39 
minders sorted by date, person and location, 

LAW OFFICE APPLICATIONS 

• DOC UM ENT FI U NG AND RETRIE VAL SYSTEM allows cross indexing of thousands $ 129 
of documents with instantaneous reporting on location based on numerous search 
criterion. Keeps labs on exactly where pertinent information is located. 

• MASTER CALE N DAR SYSTEM accepts dates up to 48 months in advance Reports S 89 
show upcoming appointments, deposifions, hearings, and trials sorted by date, lime, 
person, place and event. 

• CENTRAL MESSAGE SYSTEM tracks messages for your entire off ice. Offers Inst an- $ 79 
taneous and/or summary printout with excellent on Jine access to message records 
based on past dates, caller, subject, and person called 

CALIFORNIA LANDLORD FORMS 

• CALIFORNIA LANDLORD LEGAL FORMS provides commercial and residential S 89 
leases, rental agreements, unlawful detainers, actions and notice forms. Simply Insert 
pertinent information then print out with your word processor 

All packages Include complete doc u menial Ion You can use these programs even if you don't have 
dBASE ir. Phone tor delaiii 

WordTbchSyslems 953 Mountain View Drive Lafayette, CA 94549 

(415)254-7747 asmton-tati 
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Actually, we're being modest. ' ^ 

The truth is we won. Because 74% of consumers inter- 
viewed by Nationwide Consumer Testing Institute said the V* 

copies produced by the EP 300 were clearly superior to 
those from the Xerox® and IBM® copiers. ■! f 

So, while the Xerox and IBM certainly do bigger ‘ X 

jobs, they don't do better jobs than the compact Minolta ^ 

EP 300 when it comes to copy quality. S 

The EP 300 has Minolta's exclusive micro-toning sysfem {' 

for crisp, clear copies with blacker blacks. From top to bot- 
tom and edge to edge. On virtually any paper up to 10 x 14" f 

You also get an electronic troubleshooter to warn you of 
problems. And Minolta's world-renowned dependability. 

And there’s the new Minolta EP 300RE. Superb 
Minolta copy quality plus enlarged and reduced copies. 

So now you can enlarge fine details in the original for 
greater legibility. Or reduce ledger, legal and computer V,! i 

printout-size originals to convenient letter-size copies, j 

With all this extra versatility, the EP 300RE costs just $3,295, 

If you'd like the test results, send us the coupon J 

If you'd like the name of your nearest authorized Minolta 
dealer, look under our trademark in the Yellow Pages, Or 
call toll-free 800-526-5256. In N.)., 201-797-7808. 

The Minolta EP 300 Series The small copiers that prove 
size isn't everything. 

The Minolta EP 300. 

At up to 10 times the price, we'd still look good. 




In a sidexlisr-ddexliy 
fiM'cri^ dear copies, 

we tied. 


□ Please send me the 

□ I'd like more 
local dealer contact 


BY - 

results, 
have my 


Name 

Titip 


Cnmpnny 

- ■ 

Addr^^^ 

"■"'■Tir' ■ 

City 

„ , . ,,,,^ 5 .,. . 

. Rfafis.: . 

Zin 

Telf'r>hrtn^»_ 

r ■ ■ ’ 

Mai] to Minolta Corporation, Busmens E^rpmant Division 

10! WlNl'ami? Drive. Ramsey, Nl 07440 ” 

- 


IBM Series 111 
Model 10 $22,635 


Minolta EP300 
$^195 


MINOLTA 


f©l9S2 Minolta Corporation Product appearance, prices and/or specifications subject to 
chance without notice Copiers tested were the Xerox 5400, the IBM Series Ml Model 10. 
and tne Minolta EP 300. Xerox and IBM prices are those in effect as of 7/1/82 
Xerox® artd IBM* registered trademarks of Xerox Corporation and International 
Business Machines Corporation, respectively 
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come with it. If you don't need true 
portability — the Kaypro II can be car¬ 
ried on an airplane^ for IVe done it, 
but its pretty big and painfully 
heavy — then you ought to look at the 
Kaypro line. Thats a wry impressive 
list of software that comes with the 
machine; the list prices add up to 
more than the $1795 charged for the 
Kaypro. Incidentally, by the time this 
is in ppnt there will also be the Kay¬ 
pro 10, which will have a IQ-mega- 
byte hard disk and sell for less than 
$3000, That sounds like an excellent 
package. 

Magic Keyboard 
Regular readers of this column 
know that I've no love for the IBM 
PC's crazy European keyboard with 
its extra key between the "Z" and the 
Shift key, and the nearly unreachable 
Return key, I sympathize with the 
Europeans, who must have keys to 
make letters we don't have in English, 
People saddled with umlauts deserve 
sympathy. Sympathy or no, I don't 
intend to learn to type all over again; 


let the Europeans learn, or, better yet, 
sell them one kind of keyboard and 
sell Americans another* 

IBM, however, chose to try to ram 
its keyboard down U.S* throats, and 
indeed it appears to have been suc¬ 
cessful* A lot of people are buying the 
PC* 

A lot of them are cursing their key¬ 
boards, too, if my mail is any sample. 

Comes now Jim Baen with a solu¬ 
tion. Jim Baen is arguably one of the 
best science-fiction editors in the 
world* Certainly Larry Niven and I 
regard him among the top two or 
three weVe ever worked with. 

I recall when 1 first got Ezekial, my 
poor late friend who happened to be a 
Cromemco Z-2. I began to tell Jim 
Baen about the joys of writing with a 
computer. He began to listen. One 
day he decided to do something about 
it. He went out to buy one. 

What he got was an IBM PC. He 
hadn't noticed the keyboard until he 
got it home . , * 

It nearly drove him crazy. More¬ 
over, many of his authors refused to 


work with that keyboard, so he 
wasn't getting one of the main advan¬ 
tages of having a computer, namely 
having manuscripts in a format read¬ 
able by his computer. Something had 
to be done* 

While others, including me, cursed, 
Jim did something* He got a program¬ 
mer to write Magic Keyboard* Being 
an editor, Jim published it. 

Magic Keyboard is a program that 
you run on your IBM PC* It im¬ 
mediately and invisibly reassigns the 
misplaced keys. The key between the 
"Z" and Shift becomes another Shift 
key* The key over there by Return 
becomes Return. And so forth. You 
can still get the characters those keys 
used to maker simply hit the Alt key 
and the changed key simultaneously. 

Now that I have Magic Keyboard I 
wouldn't mind having an IBM PC, 
although now that we have Zorro I 
may not need one. 

Incidentally, the Z-100 comes with 
what amounts to Magic Keyboard, 
That is, when you buy the machine 
and operating system, you get alter- 



The Finest Quality Disk 
Drive for Appie^and IBM 

The stands alone in fine 

quality and workmanship. 



Super 5 the lollowinp advantages ci^mpared te the normal lloppy disk drive: 


Characteristics 

SUPER5-T40 

Normal Type 

Servo motor^pindle connection 

Direct shaft drive 

Beit drive 

Head positioning mechanism ' 

Metal band positioner 

Rastic GAM positior^ar 

Tra^l^ track time 

ApprOK. msec. 

Approx. 40 msec. 

Write-protected sensor , 

Photo coepier 

Mechancial switch 

No. of tracks 

40 tracks 

35 tracks 


SUPER5-T40 single sided, direct shaft drive, 

SUPERS-A40 single sided, belt drive. DEALERS tN\flTED 

SUPER5-T80 double sided, direct shaft drive. 


Sw^ 5-IT80 • Direct shaft drfve 

• Slim. haW-height * ^ “='*** 

• Double sided * 

EI-EN ENT, JAPAN TLX; J23325 
tos ANGELES BRANCH 

Mitsubo Corporation 

642 S. Second Ave. 

Covina, CA 91723 
Tel.: (213)331-8434 
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Are your company’s out-of-pocket travel expenses 
getting out of hand? Introducing American Express 

Reimbursement Funds. 




I _1 ow Reimbursement Funds 

L M. can help reduce repayment 
:osts—while enhancing control. 

Handling the cash needs of your 
raveling employees can be a real 
nanagerial headache. 
Reimbursement Funds, the 
newest corporate service from 
\merican Expressf can help you 
:hange that. 

By minimizing paper work. By 
piminating most cash advances, 
py streamlining your company s 
ntire repayment process. 
Complete company control 
I With Reimbursement Funds, 
lesignated employees use special 
[rafts imprinted with your com- 
lany's name to reimburse them- 
tlves for out-oftpocket expenses, 

1 You remain in control because 
pu decide which employees re¬ 
vive the drafts. You set spend¬ 


ing limits beforehand. You deter¬ 
mine how and when the drafts are 
to be cashed. 

And your employees will enjoy 
quick and easy repayment of cash 
expenses. 

A real breakthrough 

Reimbursement Funds is just one 
part of our innovative new Travel 
Management Services—the first 
totally integrated system designed 
to meet every business travel need. 

Hundreds of thousands of com¬ 
panies already benefit from the un¬ 
matched service and support of 
our Corporate Card 


System and Business Travel Service, 
And now Reimbursement Funds. 

For more information, just send 
in this coupon or call toll-free 

1 - 800 - 847 - 4154 , 

01933 Amcncaji Eipfcu Trawl Related Services Co., Inc. 


A.M. Busquet 

I Travel MarvagerrK'nt Services 


American Express Travel Related 
Services Co., Inc. 

I no. Box 13816, Phtx-nix, Arizona 8600Z 

• I’d like to find out how Reimbursement 
I Fu nds c an be nefi t m y com pa ny. 


Nami.- 


t.’ampanv 


Address 


City 


Srare 


Title 


I'hone 


No. of Traveler! 


£41-OaOOOO-4BY 
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nate French, German, Danish, 
Swedish, English, and graphics char¬ 
acter sets, plus a couple more* Any of 
those can be made the "standard" 
character set and keyboard layout; 
or, if you like, you can create your 
own, 

I don't know why IBM didn't do 
something like that. Fortunately, Jim 
Baen has corrected IBM's deficiency. I 
cannot imagine anyone with a PC not 
wanting to have Magic Keyboard* 
Neither could Barry Workman, who 
distributes it. 

Hate Mail 

Jeffrey Wade, of Liberty Mutual In¬ 
surance Company, writes to inform 
me that my 'little diatribe against 
COBOL is pure poppycock," and he 
"thinks my readers ought to know it," 

Mr, Wade calls as evidence the fact 
that "a recent estimate puts the inven¬ 
tory of COBOL programs in the 
world today at $200 billion. In my 
shop alone, there are 20,000 active 
COBOL programs. Do you honestly 
think theyll go away in five years? In 


your lifetime? In your son s?" 

Moreover, COBOL is being up¬ 
dated* It will soon have, according to 
Wade, "structured programming con¬ 
structs, Boolean operators, etc." He 
concludes, 'If you're doing business 
applications which require lots of file 
processing, youll be hard pressed to 
find a better language than my old 
friend, COBOL," 

Perhaps Mr* Wade is right. It's 
almost certain that COBOL will be 
around for a while. The question is, is 
that a positive good or a regrettable 
evil? 

If you want to write self-modifying 
code, COBOL has a statement that 
will do that for you. Whether you, 
and more importantly your succes¬ 
sor, can understand what you've 
done is another matter entirely. 
Meanwhile, structured programming 
constructs and Boolean operators are 
coming Real Soon Now. 

Perhaps, if what you need to do is 
process inputs from hundreds of ter¬ 
minals—say from a chain of depart¬ 
ment stores —or you must work with 


tens of thousands of insurance 
policies, COBOL is the language of 
choice. I wouldn't have thought so, 
but I'm willing to be persuaded. 

The one thing you won't persuade 
me of is that youVe much chance of 
handling the records of 100,000 
policy holders on any kind of micro¬ 
computer I'm going to see in the next 
few years. 

To put the record straight: BYTE 
calls itself "The Small Systems Jour¬ 
nal." 1 write the Users Column. 
Within that context, I cannot and do 
not recommend COBOL. For larger 
systems and larger businesses I would 
have thought there were better lan¬ 
guages, but perhaps I'm wrong. 

As to the $200 billion value of all 
those COBOL programs. I'm re¬ 
minded of the difference between 
price and value —or effort and work. 
My other hate mail comes from Dr. 
Clyde Holsapple, whose brief intro¬ 
duction to database management I 
found incomprehensible. 

Alas, I remain unrepentant. Dr, 
Holsapple informs me that I'm 


SuperBrain H"- CompuStar" Network Systems 



Excellent dealer & EOM discounts 
CMC's own national on-site service 
Toll-free Ordering & technical assistance 

Six - month warranty 
High resolution graphics 
System support training 
in our facilities 


Module replacement 
Advertising co-op 
After-saie support 

CMC ALSO OFFERS 

• Optlonai green phosphor screen 

• Enhanced DOS software with advanced files 
directory, diagnostics, disk editor, communications 
software and others 


SOFTWARE, PERfPHERALS FOR SUPERBRAIN COMPUSTAR 


SOFTWARE 

Accounlmg Pfus Microsoft 
Wordstar 
dBase II 
Microplan 
Profitplan 
Bisynch 80 
C Basic II 


M Basic 
Fortran ao 
Cobol 80 
M/T Pascal 
P/Ll so 
Speiiguard 
Bpellsiar 


PRINTERS 

Datasouth 
Epson 
C. Itoh 
Okidata 
NEC 

Starwriier 

F10 


MODEMS 

Anderson-Jacobson 
CAT Novatiort 

HARO OISKS 

CMC Targa 
Corvus 

MEDIA 

Dysan 

Verbatim 


MISC. 

Line Filters 
Power Supplies 




■tNTRIBC 

cm 

■svOTvis. 


CMC IN (t kimATIONAL 


CompuStar 
Hard Disk 
Systems 

lOmb, 32mb & 96mb 

Control Data Corp. 
Phoenix Drives 
9448-96 CMD 
9448-32 

LOWEST PRICES 
ANYWHERE! 



1720 130lh Avb. N.E. 
Bellevue, Washington 08005 
TELEX: 152558 SEATAC 


For Information Call (206| 885-1600 
To Order, Call Toll-free 1-800-426-2963 

DEAlfR mDUmiES. GSA. GOVERNMENT. EDUCATIONAL BIOS INVITED 




C iirmc uu 3,XHia C«Kmi 



440 June 19Sa © BYTE Publkitwni Inc 


Circle 61 on Inquiry card 































Introducing a sensible solution 
to the problems of dBASE IE” 



dBASE II 

The Sensibie Solution 

Records Per File 

65,535 

999,999 

Maximum Record Size 

1,024 bytes 

1,536 bytes 

Fields Per Record 

32 

384 

Key Fields Per File 

7 

10 

Number of Files 

Simultaneously Accessible 

2 

10 

Number of Screens Per Program 

Limited by 

Limited only by 


system memory 

system storage 

Data Dictionary 

No 

Yes 


We doht mean to debase dBASE 11, but if 
you're looking for a data base manager that's long 
on features, dBASE II can come up a little short. 

For instance, a single dBASE II record can only 
contain 32 fields. And when you need to share 
information between one file and another, you can 
only access two at a time. 

So, as good as dBASE II is, its limitations can 
quickly paint you into an electronic comer 

And that's why we created The Sensible Solution. 

Finally 

A sensational relational 


Ready to get down to business. 

A data base manager without ready-to-mn 
application programs is hardly worth the disk it's 
copied on. 

So, along with The Sensible Solution, you can 
also add 7?7e Sensible Solution Bookkeeper^ or 
Sensible Management]^ our complete one-entry 
accounting and management system. 

They're both affordable. Business-tested. And 
supplied with source code so you can make your 
own modifications. 

A sensible trial offer. 


Along with all the usual things you expect 
from a data base manager. The Sensible Soluhon lets 
you handle the kind of tough assignments that 
dBASE II can t: 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 


When you purchase The Sensible Solution, 
well send along a special trial disk that lets you create 
forms and enter a limited number of records. 

If, after 30 days, you re not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 
got nothing to lose. 

Except the problems of dBASE C 


The Sensible Solution 

To order write or call: O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 

Phone (206) 454-2261. Prices; The Sensible Solution—Sensible Solution Bookkeeper—Sensible 
Management— In Washington, add 6.5% state tax. VISA, Mastercard and dealer inquiries welcome. 

dBASEI n is d t'egislered: tradettiark of Ashton-Tate Sensible Sduticin. Sensible Soluticsi Bookkeeper and Senaibie Sohitioai Management are Erademarks d OHdiilOT Cbmpuler Systems, tnc 
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Items Reviewed 



Epson QX-10 Computer 

Epson America Inc. 

Computer Products Division 

5415 Kashiwa St. 

Torrance, CA 90505 
(213) 539-9140 

with 64K-byte RAM 
with 128K-byle RAM 

$2495 ^ 
$2995 1 

Invasion Orion 

Crush, Crumble, and Chomp 

Epyx Autoznated Simulations Inc. 

1043 Kiel Court 

Sunnyvale, CA 94086 
(408) 745-0700 


$24.95 1 
$29.95 

Kaypro 11 Computer 

Non-Linear Systems Inc. 

533 Stevens Ave. 

Solana Beach, CA 92075 
(619) 755-1154 


$1795 

M-1 Optical Mouse 

Mouse Systems Corporation 

2336-H Walsh Ave. 

Santa Clara, CA 95051 
(408) 988-0211 


$312 

Magic Keyboard 

Utility Disk 4 

Workman and Associates 

112 Marion Ave, 

Pasadena, CA 91106 
(213) 796-4401 


$32.50 

$32.50 

Modula-2 Compiler 

Volition Systems Inc. 

POB 1236 

Del Mar, CA 92014 
(619) 481-Z286 

for UCSD p-System $495 

Print-Mate 150 Printer 

Micro Peripherals Inc. 

4426 South Century Dr. 

Salt Lake City, UT 84107 
(800) 821-8848 or (801) 263-3081 

A1 

B1 

$1125 

$995 

Snapshot 

Dark Star Systems 

POB 140 

Amherst. MA 01004 
(413) 584-7600 

$109.95 

Superfile 

FYI Inc. 

Suite 204 

4202 Spice wood Springs Rd. 

Austin, TX 78759 
(512) 346-0133 


$195 

Zenith Z-IQO Computer 

Zenith Data Systems 

1000 Milwaukee Ave. 

Glenview, IL 60025 
(312) 391-7000 

low-profiie with two drives, color 
low-profile with one drive, monochrome 
aU-in-one with two drives and monitor 
RGB monitor 
monochrome green monitor 

$3999 

$3249 

$4099 

$799 

$139 

Zork or Star cross 

Deadline 

Infocom 

55 Wheeler St. 

Cambridge, MA 02138 
(617) 492-1031 

8-jnch disk for CP/M 
8-inch disk for CP/M 
(Apple, Atari, and 
IBM formats $10 less) 

$49.95 

$59.95 


thoroughly ignorant of the basic prin¬ 
ciples of database management. He's 
demonstrably right, although '! plead 
that I did try to learn from his docu¬ 
ment. 

My sin, I find, is that I have con¬ 
fused hierarchical database schemes 
with the more formally structured 
CODASYL systems. These aren't the 
same at all, and according to Dr. 
Hoisapple, "It is unlikely that even a 
database dilettante would make such 
a glaring error," 

Moreover, according to him, 
MDBS "is neither CODASYL nor 
hierarchical, but embodies much 
more powerful and flexible data 
modeling of a posthierarchical vari¬ 
ety, For readers who are interested in 
genuine database management, as op¬ 
posed to mere file management, these 
fundamental distinctions are impor¬ 
tant/' 

Tm sure they are. Moreover, since 
Dr. Holsapple's primer, which I 
found difficult to read, is apparently 
ideal for teaching (he uses it in his 
courses), 1 can only conclude that his 
primer, and MDBS, are able to tell 
me more about database management 
than I really wanted to know. 

To be fair: I did consult with peo¬ 
ple who used MDBS for military ap¬ 
plications in Portugal. 1 think I was 
fair when I said that MDBS is a tool 
for professional programmers and 
unlikely to be useful to users. 

Those of you who wish to know 
more about database manage¬ 
ment—as opposed to mere file 
management —are invited to read Dr, 
Holsapple's primer. Of your charity, 
you might then explain to me what it 
says. I cheerfully admit that I am not 
a database-management expert; and 1 
am apparently unable to become one 
by study. It seems to be one of my 
many failings, and Ill just have to live 
with Jt.l 


Jerry Poumelle welcomes readers' 
comments and opinions. Send a self- 
addressed stamped envelope to Jerry 
Poumelle. c/o BYTE Publications. 
POB 372, Hancock, NH 03449, Please 
put your address on the letter as well as 
on the envelope. Due to tlie high 
volume of letters, Jerry cannot 
guarantee a personal reply. 
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HERES AONE-TWO PUNCH 


WITH KNOCKOUT PRICES. 


I* EXP 550 fu!!y electronic daisy wheel printer Precision 
engineering Is the key ingredient in Silver-Reeds rapid rise to promi¬ 
nence in the electronic office equipment field. 

The EXP 550 is a good example. With features such as 17 cps 
(Shannon texl-12 pitch); bi-directional letter-quality printing; subscript; 
superscript and bold typing; carrier feed in units of 1/120 inch and 
forward/reverse paper feed in unit of 1/48 inch. This computer 
compatible printer has a price lag that won't leave tOftC 


you hanging on the ropes. 


Only 


EXP 500 — Coming your way soon — many of the same 
features as the EXP 550 in a smaller package. The EXP 500 is a fully 
electronic bi-directional daisywheel printer. 14 cps (Shannon text— 

12 pitch); 10, 12, 15 pitch; parallel and serial interface options; 

and lots more. And at a price that really packs ^^95* 


a whollop. 


Only 


You’ll find the Silver Reed distributor nearest you listed below. 
Contact him today and get all the facts. Or, cal I (800) 42T4191 outside 
CA or (800) 252-7760 within CA. Ask for the printer sales department. 


k/Mn/ 

ND/SD 

W.Wi 

NE.tt/ln 

Mi/Oh 

WPa/EWi 


Midwest Region 
Bohlig & AsiScrcidtes 
3440 Beltline Boulevard 
Minneapolis, Minnesota 5541ft 
(612)922-7011 
Comput DKlrebulur^ 

500 Oliver 

Troy, Michigan 4S084 

(313) 362-2740 

Hollander & Company, Inc. Ar/SW.Il 

600 Jarne&McDonndl W.Ky/Ui 

I Hazelwood, Mi^url 63042 E.Mo/Ms 

(314) 731-4680 WTn 

I Zenith Distributing of Kansas KsAA/.Mo 

112600 W 93rd Street Ne/Ok 

I Lenexa, Kansas 66215 

t9l3)&SB-4800 
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Id/Mt 

OrAWa 


HCa/NJNv 


Northwest Region 
Microware Disltibutors. Inc. 

20415 S-W. Bbnron Awenue 
Aloha. Oregon 97007 
(503) 642 7692 

Micro System 
10040 Bubb Road 
Cypcrtino. California 9S014 
(408) 725-1660 
Southwest Region 

Premter Source Di^tribuling. Inc. Az/S.Ca 
18330 Enterprise Lane Hi/S.Nv 

Huntington ^h., California 92648 
(714)842 2208 


Soulh Region 
The Stewart Company 
11000 N. Central Expressway 
Dallas. Texas 75243 
(214) 691 5555 

Southeast Region 
AIttson Erwin Company 
2920 No. Tryon Street 
Charlotte, N. Carolina 28232 
(704)334 8621 
Cain & Bultman 
2145 Dennis Street 
Jacksonville. Florida 32203 
(904) 356-4812 


NC/5C 

S.Va 


Ai/FI 

Ca/E.Tn 


^SiO£ER-REED 

SIIVER-REED AMERICA.INC. 

8665 Mayden Pbce, CuW Cil);. California 90230/(218) 837-6104 


South Central Region 
PLUS Distriburion 
7330 S. Aton Vk^. Suite M 
EnglewtxxJ, Colorado SO112 
(303) 850 7383 
Eastern Region 
Erin Computer Distributing 
3 Grace A/enue 
Great Neck. New York 11021 

(516) 482 3202 
Zamoiskl 

1101 OeSoto Hoad 
Baltimore, Maryland 21223 
(301)644 2900 
Northeast Region 
Data Engineering, Sales 
375 Main Street. Suite 1 
Stoneham, Massachusetts 021 SO 

(517) 438 4700 


Co/NM 

Uf/wy 


W.Q7NJ 

NYC 


De/Md 

EPs/Wa.DC 


E.Ci/Ma 

Me/NH 

Rl 
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Book Reviews 


6502 Assembly 

Language 

Subroutines 

Lance Leventhaf 
and Winthrop Savilfe 
Osborne/McGraw-Hflf 
Berkeley, CA, 1982 
550 pages 
softcover, $15*95 


Reviewed by 
Paul E. Hoffinan 
2109 Shartuck Ave. 
Berkeley, CA 94704 


The title of this excellent 
book is misleading because it 
covers almost anything that a 
programmer would want to 
know about 6502 assembly 
language, not just sub¬ 
routines, It does contain 
more than 50 well-docu¬ 
mented subroutines that can 


be used in many applications, 
but the 150 pages of program¬ 
ming methods, hints, and 
common errors alone are 
worth the price of the book. 
The authors have written a 
book that both experienced 
programmers and relative 
novices can use. The sub¬ 
routines they present are 
clear, concise, and filled with 
excellent comments. Those 
who own a computer that 
runs the 6502 chip {such as 
the Atari, Apple 11, or PET) 
and an assembler program 
should find the book par¬ 
ticularly valuable, 

Leventhal and Saville make 
learning the 6502 fairly easy, 
especially for people who are 
familiar with assembly lan¬ 
guage on other computers. 
After describing all of the ad¬ 
dressing modes and registers 
of the 6502, the authors offer 


A 


Expand Your 
Networking Capabilities 



with ASCI - The Interface Experts 

ASC I Switches can solve your KS-2:i2 
and Parallel networking firoblems 
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ASt:i can iht-seni’Ece you r^eed lo f.levt'kjfj u rK^lwo^k 

ihcH works for you. 

ASc:i glvfs yt>u ifie init^rfarlng products ihat enable 
you to crt^ait'. 

• Office Automation Sysierns 

• Peripheral Sharing Systems 

- Scietitifie liquipmeni Mix/Mtilching 
■ Process Control Nenwt>rks 
Call ASCJ today and rec^eive our FRRE brochure— 
Low Cost Local Area Networking. . 
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quick ways to implement 
common features that are 
found on many other chips. 
For instance, they present 
many three- and four-step ex¬ 
amples of how to manipulate 
the registers in a manner 
similar to that used by many 
other machines. The discus¬ 
sion of I/O (input/output) 
handling is one of the best 
around, and it is relevant to 
many of the subroutines pre¬ 
sented in the second part of 
the book. 

The chapter on common 
programming errors in par¬ 
ticular should be read by pro- 
fessJonaJ assembly-language 
programmers whether or not 
they use the 6502, The 
authors' comments on im¬ 
proper use of the bit flags, 
especially the carry bit, are 
particularly relevant to 6502 
programmers because the 
6502 handles flags differently 
than most processors. 

Other interesting features 
of the first section of the 
book (we haven't even gotten 
to the subroutines!) are the 
discussion of stack handling 
and the clearest explanation 
of peripheral chips you're 
likely to find. The logical 
structure of the material and 
the profusion of hints make 
this section as relevant to ex¬ 
perienced programmers as it 
is to novices. 

The second section of the 
book presents subroutines 
that are useful whether 
you're writing a business sys¬ 
tem or a graphics-based 
game. Most of the common 
math functions, such as 
16-bit multiplication and 
division, are covered, and all 
are supplemented by many 
multiple-precision routines. 
All of the standard bit 
manipulations and byte shifts 
are also shown. 

The authors cover arrays 
in depth with some very 
easy*to-understand code. 
The subroutines they present, 
such as those for n-dimen- 


sional indexing and total- 
array summation, could save 
a programmer hours of cod¬ 
ing and testing. Like most of 
the subroutines, the one for 
array handling is given in 
both 8-bit and 16-bit ver¬ 
sions. 

Assembly-language pro¬ 
gramming books that deal 
with string handling are hard 
to find. 6502 Assemh/y Lan¬ 
guage Subroutines contains 
six examples of string han¬ 
dling, all of which are general 
enough to cover many ap¬ 
plications. Through ex¬ 
amples, the authors stress 
ways to handle strings con¬ 
sistently; they do not fall into 
the usual trap of treating 
strings as grouped numbers. 

Because many of the 6502 
computers currently avail¬ 
able were designed years ago, 
their I/O processing and in¬ 
terrupt handlers are often 
confusing and sometimes un¬ 
wieldy. Once you get past the 
operating system, the ability 
to handle your own I/O is 
important, Leventhal and 
Saville offer many good ex¬ 
amples of how to program 
using your own I/O han¬ 
dling. 

The au thors cover each 
subroutine extensively. Even 
though the code is well docu¬ 
mented, the book also pro¬ 
vides enough information for 
most programmers to modify 
any of the routines to suit 
their particular programs. 

Before discussing each sub¬ 
routine at length, the authors 
explain its purpose and how 
it accomplishes its goal—in 
plain English, In addition, 
they offer suggestions about 
other areas in which the sub¬ 
routine might be useful and 
the type of data for which it 
was intended, 

A wealth of other informa¬ 
tion is given along with the 
subroutines. The technical 
considerations that an ex -1 
perienced programmer might 
have—such as which registers 
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Book Reviews 

are used —are covered con¬ 
cisely. These considerations 
include the size of the sub¬ 
routine and the amount of 
data RAM needed. 

The authors should be 
commended for their decision 
to include precise calculations 
for the execution times for 
each subroutine. Even 
though assembly-language 
programs on the 6502 are 
quite fast, programmers often 
forget that frequently called 
subroutines can slow a sys¬ 
tem down considerably. The 
authors give equations for 
determining the number of 
cycles for all of the given sub¬ 
routines. 

Most of the subroutines 
presented take all of their 
arguments from the stack, 
which makes the calling pro¬ 
cedure much more general. 
An English description of the 
entry and exit conditions pre¬ 
cedes the code. The authors 
also discuss special cases that 
you might encounter so that 
you can test for them before 
the subroutine is called. 

In add it ion to offeri ng 
thorough descriptions of 
everything in the code that 
they wrote, the authors 
documented the code com¬ 
pletely. Variable names are 
surprisingly consistent 
throughout the book, and 
standard names for memory 
locations are used whenever 
possible. 

The assembly pseudo¬ 
operations the authors use 
resemble those used on main¬ 
frame computers, so pro¬ 
grammers shifting down to 
the microcomputer will feel 
at home. The authors define 
the variables on the first page 
of RAM memory at the be¬ 
ginning of the subroutine but 
wait until the end of the code 
to define the position- 
independent variables. 

The authors stress good 
documentation for all of their 
code but also conserve space 
whenever possible. For ex¬ 
ample, the array-handling 


programs do not attempt to 
make row and column com¬ 
putations if others are more 
appropriate. The emphasis is 
on clean code that is easy to 
understand. 

The heavy use of the stack, 
both for passing the para¬ 
meters of the subroutine and 
for processing, makes many 
of the subroutines easier to 
understand. Although the 
6502's stack b underused by 
many programmers, the 
authors' structured style em¬ 
phasizes saving memory and 
machine cycles by pushing 
and popping short-lived vari¬ 
ables on the stack. 

When handling string, the 
authors assume that the pro¬ 
grammer knows the length of 
the string before the sub¬ 
routine is called. This is often 
true when youVe writing 
assembly-language prograrns 
that interface with BASIC, 
but it may not always be true 
otherwise. The lack of 
routines for handling float¬ 
ing-point numbers b also un¬ 
fortunate because most 
BASIC languages deal almost 
exclusively with them. Still, 
the general nature of the sub¬ 
routines that are given lets 
programmers preformat the 
data that is being pa^d. 

6502 Assembl}^ Language 
Subroutines is exceptionally 
complete in its presentation 
of subroutines and should be 
an indispensable reference for 
programmers. The explana¬ 
tions that go along with the 
subroutines are clearly writ¬ 
ten and contain almost all of 
the information that could be 
relevant to modifying the 
authors' code to fit a par¬ 
ticular need. 

The first part of the book is 
one of the best references 
about the 6502 on the xnar- 
ket. It shows how to easily 
overcome most of the weak¬ 
nesses in assembly language 
and how to prevent program¬ 
ming mistakes. Together, the 
two sections form a superior 
programming manual. ■ 









We said we wouldn’t say “We Have It” until we have it. 

We Have It! 


LMC Announces MegaMicro Systems 
32-Bit Virtual Memory Microcomputers 


LMC’s MegaMicros are among the most 
powerful and expandable microcomputers ever offered. They 
provide mainframe or super-minicomputer performance at 
prices competitive with today’s far less powerful 8- and 16-bit 
microcomputers. And, they are available for delivery now! 

LMC Mega series computers incorporate: the 
NS16032 central processing unit which has true 32-bit inter¬ 
nal logic and internal data path configured on the multibus 
(IEEE 796) 16-bit interface (making hundreds of peripheral 
boards and products available); demand-paged virtual mem¬ 
ory implemented in hardware; and hardware 64-bit double¬ 
precision floating point arithmetic. These features give the 
Mega series remarkable performance. 

In addition, the NS16032 instruction set archi¬ 
tecture is symmetrical making the processor ideally suited to 
high-level languages such as FORTRAN, C, and PASCAL and 
to structured modular programming. Consequently, LMC’s 
MegaMicros make efficient use of large operating systems 
and application software. LMC is pleased to offer HCR’s 
UNITY* version of UNIX* with our MegaMicros. UNITY, an 
extremely powerful operating system that has been field- 
proven and used successfully on minicomputers and main¬ 
frames, is a full UNIX implementation and includes Berkeley 
4.1 enhancements to take advantage of demand-paged vir¬ 
tual memory. Also included with UNITY are C and FORTRAN 
77; PASCAL, PL/I, ADA and other high-level languages will 
be available soon as options. 

Full technical specifications and prices of 
LMC’s MegaMicros are available on request. 

*UNITV is a Ttademark of Human Compuling Researchers Corp., UNIX is a TVademark of Bell Laboiatories 
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Victor has delivered more advanced 
16 -bit microcomputers than any 
other manufacturer save one. 

Herekwfay: 

Lbsiirpassed price/ 
performance value. 


One look at the prices and capacities of these three popu lar 
Victor 9000 configurations and you'll understand why the 
Victor has quickly become the world's 2nd most popular ad¬ 
vanced Ih-bit microcomputer. 

The Victor 9000 quite simply offers the best price/perform- 
auce combination available nn the market today. 


The powerful memory and storage capacities of the Victor 
9000 are only part of the Victor performance story. 

Designed to be a hardworking, hands-on computer, the 
Victor 9000 gives new meaning to the term *'user-friendly/* 
Prom the human size, detached keyboard to the tilting, turning, 
high resolution display screen, the Victor 9000 makes complex 
business computing easy. And with scores of proven business 
application software packages available right now, plus net¬ 
working. complete communications capabilities, and a com¬ 
plete line of high performance peripherals, the Victor 9000 is 
the class of its class. 

To get the complete story on the powerful, friendly and very 
affordable Victor 9000. just call the Victor office nearest you or 
call l-flOO-VlC-9000. 



The 16-bit Victor9000 
Personal Business 
Computer with two 
double-sided floppy disks. 

Includes t\vo double-sided floppy 
disks wdth 2.4 megabyte storage- 
central processing unit. CRT and 
detached keyboard: communications 
anti networking capabilities. 

‘I4,m00 

‘15,995.00 

The 16-bit Victor 9000 
Personal Business 
Computer with two 
single-sided floppy disks. 

Includes twm single-sided floppy 
disks providing L2 megabytes 
storage: central processing unit, 

C'RTand detat:hed keyboard: 
communicationsatid neiworking 
capabilities. 

JEHSt 



‘ 15 , 9954)0 

The 16-bit Victor 9000 
Personal Business 
Coniputer with internal 
harddisk. 

Includes fixed removable storage 
device featuring lO.h megabyte fixed; 
and i.2 mtigabyte removable storage; 
central processing unit. tIRT and 
detached keyh(}ard; communications 
and networking capabilities. 
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Victor has delivered mare advanced 
16 -bit microcomputers than any 
other manufacturer save one. 


Her^ how: Ihisiirpassed 
local distnbutHMi, suf^Mirt 
and service nationwide. 

The Victor 9000 personal business computer sys¬ 
tem has the hardware and the software you need. But, 
equally important, Victor has the human ware. Our 


new network of 8 districts, 50 branch offices and over 
650 highly trained Victor dealers guarantees you 
superb day-in, day-out service and support. Locally, 
where you need it, when you need it. Which is what 
you should expect from a company with 66 years of 
experience in solving business application problems, 
Here's how the Victor service/ support network 
works for you. As you can see, there's a Victor dealer 
near you. 


^DISTRICT 1; ATLANTA 

District OfficB 
330 Research Court 
Ttichnology Park 
Ncrcross. GA 30092 
H 04) 449-7950 

IncludsK 7 branches and 
70 cteaLers in 5 states. 

Branch Offices 

001 S. 3 7th Street 
Birmingham 35222 
(20S) 252-2176 

FLorida 

522B Beach Boulevard 
jacksonvillij 32207 
[904) 396.7753 

3000 W. Hallandale Bch. Blvd. 
Hallandale 33009 |Mlami| 

(305) 458-3356 

(305) 049-4246 (Miami) 

(305}421-S563 iDeerfield Bch.) 

649 W. Vas^ar Street 
Orlando 32804 
(305) 841-9251 

I Georgia 

5301 ftachtree^Du nwoody Rd. 

I Suite 102 
Allanta 30342 
(404) 258-1044 

Tennessee 

I 189 Racine Street, P.O. Box 11098 
1 Memphis^ 36111 
(901) 324 5534 

I 702 Melpark Drive. 

1 P.O. Box 40644 
I Nashville 37 204-0844 
1(615) 383-9151 

JdISTRICT 2: CHICAGO 
I District Office 
Is O'Hare Tower 
I 042 IJ W, Bryn Ma wr Am 
Ichicago, 1L 80631 
|(312) 399-1500 

Includes 8 branches and 
93 dealers in 7 stales. 

Branch Offices 
bllinois 

G9 W. Grand Avenue 
Lhicago 80810 (Central) 

1312) 527-OaOO 

■331 BnimmeC 
fclk Grove Village 
|3t2| 958-8190 


60007 (North) 


[ndiana 

1401 R. Riverside Drive 
Indianapulls 46202 
(317) 63 5-1336 

Minnesota 

790 S. Plaza Dr.. Mendola Hghts, 
65120-1572 (Minneapolis) 

1612) 454-860D 

Missouri 

200 N. LeffingweJl at Pine 
St. Louis 63103-2295 
(314) 53 5-9900 

Wlscansln 

0028 W. Capitol Drive 
Milwaukee 53222 
(414) 438-0305 

•niSTRICT 3: CLEVELAND 

District Office 

8133 Rockside Road. Suite .302 
Indfjpendcnro. OH 44134 
(216) 44 7-8890 

Includes 7 branches and 
95 dealers in 5 sla.tes. 

Branch Offices 
Kentucky 

2460 Bardstown Road 
Louisville 40205 
(502)450-6381 

Midiigait 

Z32Q0 Telegraph Road 
P.O. Box 2166 148037) 

Southfield 4803 4 (Detroit) 

[313] 355-5330 

New York 

3435 Harlem Road 

Ghee ktowa ga 14225 (B u ffa lo) 

(716) 838-5100 

Ohio 

5621 Creak Roed 
Blue Ash Industrial Park 
Cincinnati 4524Z 
(513) 904-1060 

3201 K. Koyallun Road 
Broadview Hghls. 44 147 (Clevo.) 
(216) 526-0200 

3972 fndianold Avenue 
P O. Box 14465 
Columbus 43214 
(814) 263-08D6 

Pennsylvania 
(Includes W. Virginia) 

IDS Rossiyn Road 

Ca r neg i e 15106 (PI (tsbn rgh J 

(412) 279-530D 


•DISTRICT 41 DALLAS 
District Office 
1404 Walnut Hill Lane 
Irving, TX 75062 
(214) 268-5000 

Includes 7 branches and 
1D2 dealers in 7 states. 

Branch Offices 
Arkansas 

1900 W. 3rd Street 
little Rock 72205 
(501) 376-0505 

Mtssnurt (InduditR Nebraska) 

1.535 Broadway 

Kansas City 64100 
[616] 642-7966 

[■Qulsiana 
1805 Dallas Drive 
Balort Rouge 70806 
(504) 9Z7-4180 

3Z30 Interstate JD Service Rd. 
Metairie 70001 (New Drk’-an^) 
(504) 031-Z6O1 

Texas 

3019 Diamond Park Drive 
P.O. Box 47746 Dallas 75247 
(214) 631-5430 

5918 Southwest Freeway 
Houston 77057 
(713) 782-8964 

2201 Coe Gee Street 
San Ant o n io 78217 
(512) 828-6471 

• DISTRICT 5: 

LOS ANGE1.es 

District Office 
17744 Skypark Circle 
Suite 274 
Irvine, C^A 92714 
1714)850-9944 

Includes 4 branches and 
61 dealers In 4 stales. 

Branch Offices 

Ariznna (Includes New Mexicn) 
6126 N- 23rd Avenue 
Suite D Pheenix 86021 
(602) 249-4897 

Cailfornia (Includes 
Nevada) 

1202 Olympic Boulevard 
Santa Monica 90404 [L.A-) 

(213) 450-1559 


17241 Murphy Avenue 
P.O. Box 18520 
Irvine 92713 [Orange County) 
(714) 680-9383 

3661 Camino Del Rio S. 

San Diego 9210S 
(714) 28.3-7001 

• DISTRICT 0; NEW YORK 

District Office 
2005 Rt. 22 
RO. B8X 1403 
Union, N] 07083 
(201) 607-4700 

Includes 7 branches and 
95 dealers in 0 states. 

Branch Offices 
Connecticut 
West Hill Center 
21 New Britain Avenue 
Rocky Hill 06067 
(203J 663-5388 

681 W, Pnlnani Avenun 
Cri?enwich 06830 
(293) 629-9091 

Mas$achu.9elts (Includes Maine. 
Vermont, New Hampshire) 

335 Bear HtU Road 
Waltham 92154 (Boston) 

(617) 890-3000 

New (ersey 

2005 Route 22. P.O. Box 1463 
Union 07003 
(201) 607-4 7D0 

New York 

((nclitdes Rhode fj^land) 

Three Ciorporato Plaza 
Washington Ave. Extension 
Albany 12203 
(.518) 869-8446 

99 JtTflcho Turnpike 
jerichn 11753 (Long Island) 
1516) 3 34-7715 

355 ]>exing(on Avenue 
NewVorkCity 10917 
(212) 897-8990 

•DISTRICT 7'r WASHINGTON 
District Office 
0269 Greensboro Drive 
Suite S10. McLeeii. VA Z2102 
(703) 448-1105 

Includes 6 branches and 
00 dealers In 7 states 
and the Dtstricl of Columbia, 


Branch Offices 

Maryland (Iitnludes Delaware) 
1031 Cromwell Bridge Road 
Towson 21204 (Baltimore) 

(301] 021-6719 
North CarnLina 
(Includes So. Carolina) 

1611 K. Seventh Street 
P.O. Box 9540 (20299) 

Chariolte 28204 

(704)375-7700 

Pennsylvania 

3 559 Meadow LanE% P.O. Box 540 
Bensalem 19020 (Philadelphia) 
(215) 639-9510 

Virginia (Includes Wash, D.C J 
2116 Dabney Road, P.O. Box 8015 
" Richmond 23230 
(804)359-4991 
7635 Sewells Point Road 
Norfolk 23513 
[e!*4] 583-4511 
8112 Gatehouse Road 
Falls Church 22942 
(703) 573-0550 

•DISTRICT 8: 

SAN FRANCISCO 
District Office 
101 CLfllifornia St* 

San Francisco, CA 94111 
(415) 392-1991 

includes 8 branches and 
87 dealers in 9 states. 

Branch Offices 
California 
Z71B I Street 
Sacra me n! o 95016 
[916) 441-3156 

5 Dorman Avenuo 
San Francisco 94124 
(415) 026-0876 

Colorado {Includes Nebraska,, 
Monlajia. W^yoming) 

Watervieit Business Park 
7100 N. Broadway, Bldg. 4A 
Denver 80221 
[303) 426-4950 
Oregon (Includes Idaho) 

14215 N, \V, .Science Perk Dr. 
Portland 97229 
(503J 646-0535 
Utah {Includes Idaho) 

.5,37 E Third, South 
Salt Lake City 84192 
(001) 363-053 5 

Washington [Includes Montana. 
Hawaii, and Alaska) 

1340CJ Northrup Way 
Bellevue 98905 (Seattle) 

(206) 624-7980 


To get the complete story on the powerful, friendly and very affordable 
Victor 9000, just call the Victor office nearest you or call 1-800”VIC-9000. 
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The 8086—An Architecture 

for the Future 

Part 1: Introduction and Glossary 

The advanced 8086 microprocessor overcomes 
the limitations of previous designs. 


When the second-generation 8-bit 
microprocessors, such as the 8080, hit 
the market in the early 1970s, they 
were designed to meet the existing 
needs of the industry. Expensive 
memory made 64K bytes seem ade¬ 
quate. 

In addition, the minicomputer ar¬ 
chitectures of the early 1970s favored 
assembly language with register- 
based data and linear-address pro¬ 
gramming, The second-generation 
microprocessors were also designed 
with this in mind. 

As prices steadily dropped, how¬ 
ever, microprocessors found their 
way into many applications they 
were not originally designed for. As a 
result, new performance demands re¬ 
vealed limitations that had to be 
sidestepped. For example: 

•Overlays emerged as applications 
became increasingly memory-depen- 
dent and required more than 64K 
bytes of memory, 

•Data types of greater than 8 bits 
proved difficult to manipulate and 
had to be divided into 8-bit parts, 
therefore increasing execution time, 
•Programmers finding assembly lan¬ 


Stephen A, Hey wood 
Intel Corporation 
27 Industrial Ave. 
Chelmsford, MA 01824 


guage cumbersome for large projects 
shifted program development to high- 
level languages, which use data in 
memory instead of in registers. Com¬ 
piled code was inefficient because the 
microprocessor s architecture did not 
contain the complex addressing struc¬ 
ture needed. 


The 8086 can 
address 1 megabyte 
of memory and can 
process both 16-blt and 
8-blt data. 


•Linear-address programming gave 
way to modular programming 
because large projects were frequent¬ 
ly allocated among several program¬ 
mers. Second-generation micropro¬ 
cessors found this type of program 
development difficult, 

•Software routines for multiplication 
and division evolved because multi¬ 
ply and divide instructions weren't 
provided in the microprocessor's 
hardware. 

•System applications incorporated 
multiple processors to perform speci¬ 
fied functions. But the second-genera¬ 


tion microprocessors were not de¬ 
signed to cooperate with other pro¬ 
cessors. 

An advanced processor was needed 
to overcome these limitations. There¬ 
fore, Intel Corporation designed and 
produced the 8086, a 16-bit third- 
generation microprocessor. 

This series of three articles takes a 
close look at how the 8086 meets the 
foregoing needs. Part 1 describes the 
architecture of the 8086, the program¬ 
ming model, the concept and use of 
segmentation, and the addressing 
modes, A glossary of terms associat¬ 
ed with the 8086 is also included. 
Parts 2 and 3 will cover an introduc¬ 
tion to the instruction set, advanced 
instructions, procedures, interrupt 
handling, modular programming, 
multiprocessing, coprocessing, and 
programming conventions. 

Let's look first at how the 8086's 
physical architecture helps to satisfy 
users' requirements. 

8086 Architechire 

The 8086 register set consists of 
general registers, the instruction 
pointer, flags, and segment registers. 
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GENERAL REGISTERS 


as shown in figure 1. These registers 
are used to generate addresses, hold 
intermediate results, indicate the 
status of the machine, and fetch in¬ 
structions. 

Physically, the 8086 has 20 address 
lines that enable it to address 
1,048,576 bytes {or 1 megabyte) of 
memory, or more than 16 times the 
memory capacity of an 8-bit micro¬ 
processor, Its internal and external 
data paths are 16 bits wide, giving the 
8086 the ability to access and process 
both 16-bit {word) and 8-bit data. 
Support for iiuiltiprocessing (several 
processors using common resources 
over a common bus) and coprocess¬ 
ing (an extension that enhances the 
hardware capabilities of the pro¬ 
cessor) is also provided by the 8086 
and its family of products. 

To increase its speed of execution, 
the 8086 uses an instruction prefetch 
queue. While the 8086 executes an in¬ 
struction, additional instructions are 
prefetched into the microprocessor 
and wait in line for execution. This 
method practically eliminates the 
fetch phase from the fetch, decode, 
and execute cycle of previous micro¬ 
processor designs. 

To accommodate the wide range of 
available 8-bit devices, the 8086 has a 
close relative, the 8088 microproces¬ 
sor, The 8088 possesses an 8-bit exter¬ 
nal data bus that interfaces with 8-bit 
devices. Internally, it's identical to 
the 8086 (same instructions, registers, 
etc,) but makes word (16-bit) trans¬ 
fers as two separate byte transfers in¬ 
stead of a one-word transfer as does 
the 8086. 

General Registers 

The general registers encompass 
the data group and the pointer and in¬ 
dex group. These registers contain the 
source and/or the destination oper¬ 
ands for most operations, and the BX 
(Base), SP (Stack Pointer), BP (Base 
Pointer), SI (Source Index), and D1 
(Destination Index) registers can ad¬ 
dress memory. However, a few oper¬ 
ations require the use of specific regis- 
Iters, as shown in table 1. 

I Because most programmers usually 
feive certain registers fixed duties in a 
program, they will not mind 8086 in¬ 


structions that do the same thing. For 
example, a programmer can dedicate 
one register as a counter, another 
register as a pointer into the stack, 
and still another register as a pointer 
to a string. In this way, the program^ 
mer can keep track of the values in 
the registers. Dedicating certain 
registers also makes the instruction 
set more compact, which decreases 
program size. For example, instead of 
several multi byte string instructions 
with operands specified in the instruc¬ 
tions, the programmer inserts a few 
1-byte instructions with implied 
operands. 

The data group contains four 16-bit 
word registers: AX (Accumulator), 
BX (Base), CX (Count), and DX 
(Data). Alternately, the high half 
(AH, BH, CH, or DH) or the low half 
(AL, BL, CL, or DL) of each of these 
registers can be mdividually ad¬ 
dressed for byte operations. The 
data-group registers are also so 
named because of their dedicated use. 
These registers hold operands or in¬ 
termediate results to reduce memory- 
access times. 

The pointer and index group of 
16-bit general registers normally ac¬ 
cesses memory operands. These regis¬ 
ters, as well as the registers in the data 
group, can also handle arithmetic and 
logical instructions. 

The BP and SP registers normally 
point to the stack. SP is obviously 
employed for stack operations, such 
as saving the return address when 
calling a subroutine; it is similar to 
the stack pointer in 8-bit machines, 
BP is not designated for its named 
purpose, but is used instead as an 
additional pointer into the stack. This 
register allows a convenient method 
for accessing parameters passed to 
subroutines on the stack. Reentrant 
procedures, subroutines that can be 
invoked whUe already in execution or 
that can invoke themselves, can thus 
set aside space in the stack for their 
variables. These subroutines can 
receive information (parameters) on 
the stack at each invocation using the 
BP register to access them, (FIl pro¬ 
vide more information on this process 
when I later introduce the subject of 
procedures.) 
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Figure 1: The register set of the 8086 is 
used to generate addresses, hold in¬ 
termediate results, indicate status, and 
fetch instructions. 


Register 

Operations 

AX 

Word multiply* word divide, 
word I/O 

AL 

Byte multipiy, byte divide* 
byte I/O* translate, decimal 
arithmetic 

AH 

Byte multiply, byte divide 

BX 

Translate 

GX 

String operations, loops 

CL 

Variable shift and rotate 

DX 

Word multiply, word divide, 
indirect I/O 

SP 

Stack operations 

SI 

String operations 

Dl 

String operations 

Table 1: 

General registers with 

dedicated 

uses. Some instructions re- 

quire that specific registers be used. 


The SI and DI registers access in¬ 
formation in the normal data area of 
memory. Their names come from 
their explicit use in string instruc¬ 
tions, But they can accomplish other 
tasks as well, such as accessing 
elements of an array. The full capa¬ 
bilities of these registers will become 
clear when I later present the subject 
of addressing modes. 

To fetch instructions, the 8086 uses 
a 16-bit IP (Instruction Pointer) 
register, which is similar to the pro¬ 
gram counter installed in 8-bit 
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Figure 2: The 8086 has six 2-bit status flags and three control flags in a 16-bit word 
register, with its taw byte identical to the 8060 flag register. 
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ss 

ES 
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CODE 


DATA 


STACK 


EXTRA 
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Figure 3: The four segment registers con¬ 
tain the base address, or beginning loca¬ 
tion, of the current code, data, stack, and 
extra data segments. 



FFFFFH 

FOOOOH 

Efl9FOH 

DS9FOH 


Figure 4: The segment registers contain 
the most significant 16 bits of the 20-bit 
address, with the 4 least significant bits 
supplied by the 8086 equal to 0. Segments 
can be fully overlapped, partially over¬ 
lapped, adjacent, or disjoint. 


machines. Basically, it points to the 
next instruction to be fetched in order 
to fill the prefetch queue* The IP 
register cannot be directly accessed 
by the programmer, but can be 
manipulated by program jumps. 


Flags 

The 8086 has six l*bit status flags 
and three control flags configured in a 
16-bit register, as shown in figure 2. 
The lower byte of the flag register is a 
bit-for-bit copy of the 8080 flag 
register to accommodate conversion 
of 8080 programs to the 8086, 

Microprocessor decisions are based 
on the condition of certain flags that 
indicate the status of an arithmetic or 
logical operation's result. The 
8080-type status flags are the carry 
flag, CF, which indicates a carry out 
of, or a borrow into, the high-order 
bit of the result; the parity flag, PF, 
which is set if an even number of Is 
are in the result; the auxiliary carry 
flag, AF, which is used by the 
decimal-adjustment instructions; the 
zero flag, ZF, which is set if the result 
is 0; and the sign flag, SF, which is set 
if the result is negative. The status 
flag added to the 8086 is the overflow 
flag, OF, which indicates that an 
operation incorrectly changed the 
sign bit of the result. An example is 
adding two positive numbers with the 
result being negative, i,e,, +127 (7F 
hexadecimal) + 2 (02 hexadecimal) 
= —127 (81 hexadecimal) and an 
overflow for a byte arithmetic opera¬ 
tion. 

The control flags direct 8086 opera¬ 
tions. These flags are the direction 
flag, DF, which is used to control the 
direction of string operations; the 
interrupt-enable flag, IF, which, if 
set, enables an external maskable in¬ 
terrupt; and the trap flag, TF, which 
places the 8086 in the single-step 


mode for debugging purposes. 

Later I will further explain the flags 
and their operations. 

Segmentation 

The last four registers are the seg¬ 
ment registers, CS (Code Segment), 
DS (Data Segment), SS (Stack Seg¬ 
ment), and ES (Extra Segment), 
which are the basic building blocks 
for forming addresses in the 8086, 

Memory stores three types of infor¬ 
mation; the code, or instructions, to 
inform the microprocessor what to 
do; data, numbers, and characters to 
be operated on; and the stack for sav¬ 
ing return addresses. These three 
types normally reside in their own 
area of memory to avoid confusion. 
Otherwise, they would result in prob¬ 
lems, such as the stack overwriting 
the code, data being executed as in¬ 
structions, etc. 

The 8086 views its memory as be¬ 
ing divided into a group of logical 
units called segments. Each physical 
segment can be up to 64K bytes long. 
The processor has direct access to 
four segments at a time through the 
segment registers. The four segment 
registers contain the base address, or 
the beginning location, of each seg¬ 
ment, as shown in figure 3. The CS 
register contains the base address of 
the current code segment; DS, the 
current data segment; SS, the current 
stack segment; and ES, the current ex¬ 
tra or global data segment. 

Only one restriction confines seg¬ 
ment locations, A segment must 
begin on a memory boundary that is 
divisible by 16 (called a paragraph). 
The least significant 4 bits of the 
8086's 20-bit address must thus all be 
Os to fall on this paragraph boundary. 
For example, the first paragraph 
starts at address 00000 hexadecimal; 
the second paragraph, at address 
00010 hexadecimal; the next one, at 
address 00020 hexadecimal; etc. 

The 16-bit segment registers store 
the most significant 16 bits of the 
20-bit address. The all-zero least 
significant 4 bits are appended to the 
end of the segment register to derive 
the full 20-bit address base. For exam¬ 
ple, figure 4 shows the SS register 
pointing to the segment of memory 
beginning at address D89F0 hexa- 
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SEGMENT 

BASE 

-oun 


I E S 9 F 0 I I---, 
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__ OFFSET 

[ E 89 F 3 1 


Figure 5: The 20-hit ph^/sical address is the result of the sum of a segment register, with 
appended zeros, plus an offset. 



Default 

Alternate 


Type of Memory Reference 

Segment 

Segment 

Offset 


Base 

Base 


Instruction fetch 

CS 

None 

IP 

Stack operation 

SS 

None 

SP 

Variable (except the following) 

DS 

CS,ES,SS 

Effective address 

String source 

DS 

CS.ES.SS 

SI 

String destination 

ES 

None 

DI 

8 P used as base register 

SS 

CS,ES,SS 

Effective address 


Table 2: Explicit segment and offset use. For access of different of data items, 
most variables can be (accessed using any segment register. 


decimal, which contains the value 
D89F hexadecimal. This figure also 
indicates that segment registers can be 
fully overlapped (as pointed to by ES 
and DS), partially overlapped (as 
shown by the code and the data 
segments), and adjacent (as displayed 
by the stack and the data segments). 
The segments might also be disjoint, 
as shown in figure 3, 

To access a particular byte or word 
in a segment, the 8086 employs an 
offset, which is the distance in bytes 
from the beginning of a segment. The 
actual 20-bit physical address results 
from adding a segment register, with 
the zeroed least significant 4 bits ap¬ 
pended, and a 16-bit offset, as shown 
in figure 5. Note that the segment 
register contains E89F hexadecimal 
and that the offset is 0003. The seg¬ 
ment register is therefore pointing at 
address E89F0 hexadecimal. To this 
value, we add 0003 to obtain the final 
physical address, E89F3 hexadecimal. 
Earlier, I mentioned that some 8086 
registers can address data in memory. 
However, because they are 16-bit 
registers, they actually contain the 
offset and thus require a segment 
register to access this data. The seg¬ 
ment register and the source of the 
offset depend on the type of memory 
reference the 8086 has to make, as 
shown in table 2. Instructions are 
always fetched using the contents of 
CS as the segment register and the 
contents of IP as the offset. Similarly, 
a stack operation always uses SS as 
the segment register and SP as the off¬ 
set to the top of the stack. Variable 
data is typically accessed by the DS 
register, with the addressing modes 
supplying the offset. Note from table 
2 that this condition can be overrid- 
Iden to exercise another segment 
register for most instructions. Excep¬ 
tions are the string instruction's 
destination, which always employs 
the ES register as the base and the DI 
register as the offset, and the string 
source, which must use the SI register 
[for the offset. 

I Notice that BP defaults to SS as its 
pegment register. As I mentioned 
earlier, having BP default to the SS 
register yields an extra pointer into 
the stack. We will see later how to use 
this to advantage. 


IS 0 


Allowing variable data to be ac¬ 
cessed by any segment register per¬ 
mits the accessing of constants in the 
code area, the passing of parameters 
in the stack area, and the sharing of 
data between several programs in the 
extra data area. Figure 6 shows ex¬ 
amples of segment and offset use. 

Addressing Modes 

High-level languages utilize vari¬ 
ables in memory as opposed to regis¬ 
ters, These variables can be simple or 
complex, such as arrays and records. 
The 8086 addressing modes can ac¬ 
cess these variables by supplying the 
offset portion of the physical address. 

As recorded in table 3, several 
methods exist for accessing variable 
data. The immediate and register ad¬ 
dressing modes are listed with their 
instructions. These two addressing 
modes do not access operands in the 
data area of memory. 

The direct addressing mode sup¬ 
plies the offset in the instruction itself 
as a 16-bit quantity. It can access sim¬ 
ple variables. 


The remaining addressing modes 
that can generate the offset use a base 
or an index (or the sum of both) with 
an optional displacement added. The 
register indirect addressing mode 
employs a base or index register's 
contents (BX, BP, SI, or DI) as the 
offset. Because these registers can be 
manipulated by arithmetic and logic 
instructions, they can be used to ac¬ 
cess buffers and blocks of data. 

The based or indexed addressing 
mode utilizes the contents of either a 
base register, BX or BP, or an index 
register, SI or DI, with a displacement 
to generate the offset. These modes 
can support the array and record data 
types found in high-level languages. 

In figure 7, the displacement field 
of the instruction points to the begin¬ 
ning of the array. The contents of the 
index register are then added to access 
the element needed. Furthermore, the 
index register can be manipulated to 
do operations such as adding a 
specific value to each element of the 
array. 

A record is made up of dissimilar 
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Mode Location of Data 


Immediate 

Register 

Direct 


Register 

Indirect 

Indexed or 
based 


Based and 

indexed 

with 

displace¬ 

ment 


Within instruction 
In register 

At memory location pointed 
to by offset contained In in¬ 
struction 

At memory location pointed 
to by offset contained in 
register 

At memory location pointed 
to by sum of index or base 
register contents and 
displacement In instruction 
Memory address Is sum of 
base register contents and 
index register contents and 
displacement 


Table 3: B086 addressing modes. To 
access variables for instrucHorts, the 
8086 uses its addressing modes to 
generate the offset for memoty 
variables. The full address for memory 
variables consists of the contents of a 
segment register as modified by the ad¬ 
dressing mode. 



HIGH MEMORY 


LOW MEMORY 


Figure 6: The segment register used and 
the source of the offset depend on the type 
of memory reference. 



ARRAY f5 ) 
ARRAY 
ARRAY(31 
ARRAY(2) 
ARRAY tn 
ARRAY(OJ 


Figure 7: To access an array, the displace¬ 
ment points to the beginning of the array 
with the index register pointing to the ele¬ 
ment needed. 


items, as opposed to an array, which 
is made up of similar items* In figure 
8, the BX register points to the begin¬ 
ning of the record. The displacement 
can be added to this value to obtain 
the item from the record. What's 
more, the same item in a different 


DISPLACEMENT p- 
1 

B X-^ — ’ 


DISPLACEMENT p 
+ 2 
ex- 


PAY 

AGE 

EMPLOYEE # 


PAY 

AGE 

EMPLOYEE # 


Figure 8: A record of dissimilar items uses 
a base register to point to the beginning of 
the record, with the displacement pointing 
to the item needed. The base can be re¬ 
adjusted to point to the base of a neuj 
record with the same displacement to ac¬ 
cess an item in the same position. 


record can be accessed by changing 
BX to point to the beginning of the 
new record and by using the same 
displacement to obtain the item as 
shown. 

The based and indexed addressing 
mode is the sum of a base register, an 
index register, and a displacement. 
This powerful addressing mode can 
access an array in a record, as shown 
in figure 9. Note that the base register 
points to the beginning of the record, 
the displacement is added to point to 
the beginning of the array, and, last¬ 
ly, the index is added to point to the 
element in the array. 

The power of the addressing modes 
is revealed further when we introduce 
the instruction set. 

Advantages of Segmentation 

Accessing memory using a seg“ 
mented architecture holds many ad¬ 
vantages over the earlier linear- 
addressing method. 

Linear addressing must supply the 
entire address in one entity, as op¬ 
posed to the 8086 two-part structure 
of segment and offset, For a register 
to hold a linear address, it must be at 
least 20 bits wide. In addition, in¬ 
structions would have to supply a 
20-bit address for direct addressing of 
operands. Moreover, arithmetic func¬ 
tions must be extended to 20 bits for 
manipulating registers containing ad¬ 
dresses. Any future expansion in 
linear addressing would involve 
enlarging these capabilities (including 
arithmetic functions to manipulate in¬ 
dexing) to generate addresses. 


+ Dl 

DISPLACEMENT 
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ENGINE (31 
ENGINE (21 
ENGINE ni 
ENGINE (0) 
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ENGINE (31 
ENGINE(21 


Figure 9: The base register points to the 
beginning of the record containing the ar¬ 
ray, the displacement points to the begin¬ 
ning of the array, and the index points to 
the item needed. 


Because the 8086 is designed for 
word accesses and word arithmetic, 
linear addressing Is not an advantage. 
A 16-bit offset allows word registers 
to hold addresses and word arithme¬ 
tic to manipulate these registers. In¬ 
structions have only to provide the 
offset, thereby minimizing their | 
length. To expand these capabilities 
in future microprocessor designs for I 
increasing the memory, only the base 
or segment registers need to be 
lengthened. And because only the off¬ 
sets are manipulated, this would not 
involve any drastic changes to the | 
16“bit design. 

Because all 8086 instructions are I 
accessed as an offset from the code 
segment register, dynamic-code 
relocation is possible. Code and data 
can be loaded into a free memory I 
area, with the CS and DS registers ad-1 
justed to point to the new base. This 
setup allows programs to be con-1 
stmcted without prior knowledge of I 
their memory location. Additionally, 
multiple programs (or tasks) can also I 
take advantage of this setup. When a I 
task is not needed, it can be saved on I 
disk, and a new task can be loaded in I 
its place. When the original task is I 
needed again, it can be loaded lnto| 
whatever memory area is available. 

This setup also encourages modu-| 
lar program development. Programs I 
can be developed in small manage-j 
able pieces (modules) instead of onel 
large one. Individual modules can I 
then be debugged or updated as need-1 
ed. Program libraries can bel 
employed containing often-used utili-l 
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ties such as terminal handling, disk 
accesses, and other such programs. 
Programs can be reconfigured for dif¬ 
ferent hardware by changing to the 
modules for that particular machine. 

Segmentation can easily be used for 
memory management and protection* 
For example, a program might be in¬ 
volved with handling employee 
records from several different depart¬ 
ments* By changing the data segment 
register, the program can easily 
manage a different group of employ¬ 
ees* It could also protect one depart¬ 
ment from looking at records from 
another department and changing 
those records. Future designs of 
microprocessors can take this seg¬ 
mentation one step further to include 
descriptor tables containing range 
checking and access rights without 
changing the architecture. 

Being able to program in multitask¬ 
ing environments, using modular 
programming, and protecting and 
managing memory easily, segmenta¬ 
tion takes away the heavy overhead 
previously needed with linear ad¬ 
dressing* It also provides the base for 
future architectural growth in 
microprocessor development* 

This article demonstrates how the 
8086 handles the limitations that had 
arisen with earlier microprocessors* 
In sum, the 8086 addresses 1 mega¬ 
byte of memory for increased 
memory capabilities and uses seg¬ 
mentation to generate addresses. The 
side benefits of segmentation fit in 
well with demands for modular pro- 
Igramming, memory protection, 

I memory management, multitasking, 
land future needs of programmers* 
iThe 8086 addressing modes support 
jthe high-level-language variable 
Ineeds in memory* The 16-bit internal 
land external architectures and 
Iregisters work well with the larger 
Idata types needed, but are still flex- 
|ible enough to work with byte types* 
Part 2 explores how the 8086's in¬ 
struction set aids high-level compilers 
kn their task* ■ 
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Glossary 


addressing mode: the method used to 
access instruction operands, either 
from calculating the offset for 
variables in memory (using the 3086 
segment and offset addressing), from 
the contents of a register, or from the 
instruction itself. The final memory 
address is called the effective address, 
assembler; a program that 
takes a source file containing 
assembly-language instructions, which 
are symbolic representations of the 
machine language, and translates it to 
an object file consisting of machine 
code, 

compiler: a program that converts 
high-level-language statements, such 
as those written in Pascal, to a se¬ 
quence of machine instructions, 
coprocessor: an extension of the pro¬ 
cessor that enhances the hardware 
capabilities. It does this by performing 
only the instructions pertaining to the 
coprocessor, while the processor ig¬ 
nores these same instructions. For ex¬ 
ample, the 8087, a coprocessor for the 
8086, performs floating-point-math in¬ 
structions. 

displacement; the distance in bytes 
from a byte (or word) to another byte 
(or word) in memory, 
link: a process that combines object 
files, consisting of machine code, from 
various sources, such as assemblers 
and compilers, into one final object 
file. Used in modular program devel¬ 
opment. 

modular programming: a method of 
program development that allows a 
large programs task to be broken 
up into several small programs called 
modules. These modules can be 
assembled or compiled separately and 
then linked together. Updates and cor¬ 
rections are made only to the par¬ 
ticular module instead of to the entire 
program. 

multiprocessing: tioo or more coor¬ 
dinated processors in a system. Each 
processor performs its own program 
and shares system memory and I/O 
devices through a common bus with 
the other processors. 
offset: the distance in bytes from the 
beginning of a segment. Used for 
calculating a memory address, which is 
the sum of a segment register with four 
Os appended pltis a 16-bit offset, 
overflow: an indication that an 


arithmetic result using signed numbers 
is out of range. It most often occurs 
when adding tioo positive numbers 
with a negative result or adding tujo 
negative numbers with a positive 
result. 

paragraph: a byte address that is divisi¬ 
ble by 16 (least significant 4 bits equal 
to 0), 

parameters: data items passed to a pro¬ 
cedure to be operated on. For example, 
a character being passed to a procedure 
that outputs it to a video display is a 
parameter, 

procedure: another name for a subrou¬ 
tine. 

reentrant: an attribute of a procedure 
that can be called upon while already 
in execution from a previous invoca¬ 
tion. This action can occur if the pro¬ 
cedure calls itself, the procedure in¬ 
vokes another procedure, which in 
turn invokes the original procedure, or 
the procedure is interrupted and the in¬ 
terrupted procedure invokes the 
original procedure, 

relocatable: machine code that can be 
placed anywhere in memory and ex¬ 
ecuted from that point. 
segment: method for partitioning 
memory. In the 8086, each segment 
can be up to 64K bytes long, but must 
start on a paragraph boundary, A seg¬ 
ment register coMtams base ad¬ 
dress, and an offset accesses the infor¬ 
mation irt the segrnent, 
stack frame: an area of the stack con¬ 
taining the parameters and the return 
address given to a procedure. The pro¬ 
cedure can then access its parameters 
from the stack frame, but it has to 
discard the entire stack frame when the 
procedure exits, 

string: a set of sequential bytes or 
words in memory. An example is text 
data in ASCII (American National 
Standard Code for Information Inter¬ 
change), 

word: a 16-hit data type (2 consecutive 
bytes) used in the 8086, 
word aligned: an alignment in 
memory. To be word aligned, a word 
must begin in an even memory loca¬ 
tion, The 8086 can thus access them in 
one memory transfer. It would need 
rioo memory transfers if the words 
were not aligned (i,e,, started on an 
odd address). 
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Small Systems from IBM. 

In business, it’s often the little 
things that count. And you can 
count on IBM for a lot of them. 

That is, we make a wide range 
of low-cost, easy-to-use small 
computers to help businesses <)f all 
types and sizes solve big problems. 

Like inventory control, for 
instance. IBM small systems can 
tell you what’s what with your wid¬ 
gets: How many you have on hand. 
How many you need to fill existing 
orders. Where to ship and when. 

If you want to improve customer 


service, we’re at your service. 

With small systems that help your 
sales fon:e match orders to inven¬ 
tory, figure a price and guarantee 
a delivery date. (All of which 
helps guarantee a sale.) 

IBM small systems can help 
your marketing manager make price 
changes quickly. And your biUing 
department improve cash flow by 
invoicing customers more efficiently. 

When you write your customers, 
you can get letters and reports out 
faster. 







administrative systems that take 
the work out of paperwork. As well 
as distributed systems that sim¬ 
plify and speed up the process of 
sending information back and 
forth between several locations. 

The point is, whatever your 
problem—sales forecasting and 
analysis, billing, payroll, job esti¬ 
mating, order processing, 
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production control, and even 
energy management—its no prob¬ 
lem for IBM. 

We have the 
right small sys- 
tern for the right 
job. And an 
IBM pro¬ 
fessional to 
recommend the 
one best for you. 

What’s more, 
our small systems 
are designed to be Dispiaywriier 


IBM Small Systems come 
with a special featiu*e. IBM. 

IBM small systems come with a 
lot of excellent features. But the 
best feature of all is that they come 
from IBM. Which means you can 
get IBM education, service and 
support. 

For further information on 
IBM small com¬ 
puters for your busi¬ 
ness, call your 
local representa¬ 
tive or IBM’s toll- 
free number below. 
We’U show you 
that an idea doesn’t 
have to be big to === = 
be great. JTi. 


easy to learn and use. So you can 
put them to work quickly. 

As your business grows, so can 
your IBM system with more stor¬ 
age capacity, work stations, 
printers and communication hnes. 


Call fBMDirect 1800 631-5582 Ext. UM. In Hawaii/Alaska I 800 526-2484 Ext. 104. 

{Of wrik* IBM 7AC/,^22. NQ-KM. 400 Piirsnu's Orivc, Franklin Laken^ N.J. 07417.) 
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Clubs and Newsletters 


Newi from 
South Africa 

The TRS-SO User Group in 
Johannesburg, South Africa, 
has a NEWDOS/00 version 
2,0 CBBS (computerized bul¬ 
letin-board service) up and 
running. Access is via a post- 
office-supplied modem; tone 
pairs comply with the Euro¬ 
pean CCITT standard. The 
club holds open meetings reg¬ 
ularly. For a free user code 
and further details,, send 
a self-addressed envelope 
to the TRS-80 User Group, 
FOB 35461, Northdiff 2115, 
Republic of South Africa. 


Computeri 
In Conitructlon 

The Construction Compu¬ 
ter Applications Newsletter 
(CCAN) is aimed toward 
contractors who use compu¬ 
ters. It contains information 
on seminars, new products, 
and current issues such as 
software contracts and elec¬ 
tronic mail. Annual subscrip¬ 
tions are $60; $80 overseas. 
For more information, write 
to Construction Industry 
Press, 1105-F Spring St., 
Silver Spring, MD 20910, or 
call (301) 5S9-4884. 


APUAUG News 
from Johns Hopkins 

The Applied Physics Lab¬ 
oratory/Apple User's Group 
(APL/AUG) is supported by 
Johns Hopkins University 
and the Applied Physics Lab¬ 
oratory. A monthly newslet¬ 
ter contains news, updates, 
and articles. Further informa¬ 
tion is available from Dr. 
E, A, Davis, APL/AUG, 
Johns Hopkins University/- 
Applied Physics Laboratory, 
Johns Hopkins Rd,, Laurel, 
MD 20707, or call (301) 
9S3-7100, ext. 3704. 


Meet On the Air 

The Atari Microcomputer 
Network is a nonprofit ama¬ 
teur radio operator and users 
group that meets on the air 
every week via six regional 
networks. Membership dues 
are not required, but a $10 
annual donation is requested 
to cover expenses of the net¬ 
work s bimonthly journal Ad 
Astra. For more information, 
write to Jack McKirgan II, 
WDBBNG, The Atari Micro¬ 
computer Net Users Group, 
4749 S.R. 207 NE, Washing¬ 
ton C.H,, OH 43160, or call 
(614) 869-3597. 


Attention: 
Political Sclentlsti 

The Political Science Micro 
Review focuses on programs, 
tutorials, and other items of 
interest to political scientists 
using microcomputers. This 
nonprofit newsletter is pro¬ 
duced by the North Carolina 
State University Department 
of Political Science and Pub¬ 
lic Administration, Annual 
subscriptions are $10, A disk- 
based version with hard-copy 
backup costs $25. For details, 
write to Micro Review^ PSP A 
Link 215, NCSU, Raleigh, 
NC 27511, or call David Gar- 
son at (919) 737-2401, 


First Year Free 

Stoneujare Age, a newslet¬ 
ter designed for users of 
Stoneware products, has up¬ 
dates on the DB Master Data¬ 
base File Management series, 
the Graphics Processing Sys¬ 
tem, and information on 
other Stoneware-compatible 
products. The first year of 
subscription is free to 
registered owners of Stone¬ 
ware products; $6 per year 
thereafter. For further details. 


contact Stoneware Inc., 50 
Belvedere St., San Rafael, 
CA 94901, or call (415) 
454-6500. 


Here'S the Scoop 

H-Scoop, the monthly 
newsletter of the H-6/H-89 
User Exchange, has reports 
on new products, hardware, 
and software, and answers 
questions about Heath/Zen¬ 
ith computers. Annual sub¬ 
scriptions are $20 a year in 
the U.S. and Canada; over¬ 
seas airmail costs $27. For in¬ 
formation, write to H-Scoop, 
2918 South 7th St., Sheboy¬ 
gan, WI 53081, or call (414) 
452-4172 weekdays. 


For Vector 
Graphic Owners 

Every two months the Vec¬ 
tor Letter provides Vector 
Graphic owners with solu¬ 
tions to common problems, 
product reviews, articles of 
interest, and reference 
materials. A one-year sub¬ 
scription is $29; in Canada 
and Mexico, $35; elsewhere, 
$40. Contact Vector Letter, 
POB 2403, Del Mar, CA 
92014. 


For Engineers 
In All Fields 

The Engineering Software 
Exchange contains technical 
tips for chemical, civil, mech¬ 
anical, industrial, and elec¬ 
trical engineers. It serves as a 
forum to exchange, buy, or 
sell personal software. Manu¬ 
scripts are welcome. An in¬ 
troductory issue is $1; a year¬ 
ly subscription (six issues) is 
$6. For details, write to Lidia 
Lopinto, Engineering Soft¬ 
ware Exchange, 41 Travers 
Ave., Yonkers, NY 10705. 


Computer Language 
Newsletter 

NCUG News, a monthly 
newsletter of the Nevada 
COBOL Users Group, dis¬ 
seminates information about 
the Nevada COBOL lan¬ 
guage. For further informa¬ 
tion, write to Nevada 
COBOL Users Group, 5536 
Colbert Trail, Norcross, GA 
30092, or call Bob Blum at 
(404) 449-8948. 


Keep Up 

with Technology 

Advanced Technology is a 
technical bulletin that keeps 
its readers informed about 
new products, processors, 
and applications from Ad¬ 
vanced Micro Devices. For 
further information, write to 
Advanced Micro Devices, 
901 Thompson Place, POB 
453, Sunnyvale, CA 94086, 
(800) 538-8450; in Massachu¬ 
setts, call (617) 273-3970. 


Unofficially Yours 

A bimonthly newsletter for I 
owners of Texas Instruments' I 
TI-99/4 and TI-99/4A com-i 
puters. Unofficial 99/4A fea-1 
tures programs, news, and a I 
question-and-answer forum. [ 
Subscriptions are $10 a year, I 
For a free introductory issue, I 
send a self-addressed, I 
stamped envelope to 
fkial 99/4A, POB 651, Clute, [ 
TX 77351. 


Update Your Records | 

The new address of the 
Atari Computer Assodatior 
of Orange County (ACAOC)j 
is POB 9419, Fountain Val-I 
ley, CA 92708, or call (714)] 
7704)372. (For a description 
of the club's activities, see the 
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START YOUR OWN 
COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE $36. 

7th edttiQn. November 19S1 

Written by the founder of a auccesslul systems houee, this fact-tilled 220-page 
mariual covers vinually all aspects of starUng arid operating a smalf systems 
company. Contracts, proposals, agreements and a complete business plan are 
included in fu1L and may be used Jmmediatety Proven, field-tesled solutions to 
the many problems facing small turnkey vendors are presented. 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 

by Leslie Nelson, 4th revised edition, December 1981 

The rewards of the consultant can be high: freedom, more satistying work and 
doubled or tripled mcome. This manyal provides comprehensive background 
in form a! ion and step-by-step directions for those interested to explore this 
lucrative field 

HOW TO START YOUR OWN COMPUTER STORE $145. 

1st printing, April 19&3 

Computer store strategies Optimum product mix. Brands to avoid. Working with 
distributors. Software selection. When toconsidor franchises. Where totlnd good 
personnel. Selecting the right Icx^ation, The stad-up plan. The seven best promo- 
lion sTrilegiES. Financial plan. Three low budget approaches. 

HOW TO START YOUR OWN WORD PROCESSING SERVICE $48. 

by Leslie Nelson. 2nd edition. Novamber 19S2 

Turn a small investment into a steady, money making business that adds $10,000. 
$50,000 or $100,000 to your income. Detailed start-up. marketing and operations 
plans are included 

HOW TO SELL YOUR MICRO SOFTWARE $19.8$ 

By B-J. Koritas. Ph D, May 13B2 

The best practical guide for those with sotlware to sell. Detailed discussion of the 
eight best marketing strategies. How to sell through distributors, brokers, 
computer manufacturers. Advertising techniques. Pricing Software security 

Send check, money order. VISA. Master Charge or American Express # and exp. 
date. Publisher pays 4th class shipping. Add $1,00 per book for UPS shipping 
(USA only). NJ residents add S% sales tax for faster shipment on credit card 
orders can (201) 760-8940. 

ESSEX PUBLISHING CO. Dept 2 

285 Bloomfield Avenue • Caldwell, N.J. 07006 



Protect 

your CRT with 

Specially 
Priced 
Dust Covers 


An outstanding value at $12.95, our Dust Covers ftt all 
popular systems. These heavy gauge, anti-static Dust 
Covers protect sensitive electronic components, keep your 
CRT working at top efficiency. Tough-stitched for extra- 
strength, extra-long life. If you aren't compietely satisfied, 
return the merchandise within 30 days and we1! return your 
money. 


Computer Supplies Catalog 

-phone toll free 800-558-6866, or send coupon- 

Pryor Catalog Sales Corporation BT 683 

8785 North Port Washington Road 

P.O. Box 17029, Mitwaukee, Wisconsin 53217 

Please send the following Dust Covers^ (specify manufacturer and system) 
Manufacturer_System_No, ordered- 


at S12.35ea. Total $- 


□ Check endosed □ Bill me 

□ Send a FREE copy of the Pryor Computer and Word Processing Supplies Catalog 

Name.______— 

Company_ 

Address __—---- 

City_State__ Zip__ 

Phone__Signature__ 


S H I P P I 


' IBM® Personal Computer Products 

Davong 5 mb Hard Disk System - $1495.00 12 MB - $1095.00 

IBM PC-2 Drive System $ CALI 

3" DUAL DAIVE SUBSrSTlM 

Quadram - Quadboard with Parallel 

Pori, Serial Port, Clock/Calendar, Expandable to 256 K 

64Kon brd.-$340.D0 
192Kor bfd.-$439.00 

Quadram Memory Expansion 

192K Maximum 
64Kon brd.- $230.00 
192 Kan brd.- $350.00 

AST A PERITST MEMOIttI EXPANSIOH PItODUCTS 

Amdek Monitars 


$725.00 


12SKon brd. -$ 395.00 
256 K an brd. - $409.00 


123Kon brd,- 


Mod 300 Phosphor - $150.00 Composite Color II 

IBM RGB Compatible Color il ~ $ 000.00 Color 

IBM/TRS 80 Disk Drives/Cabtnets 

TM 100 Single 40 Track Drive - $180.00 
TM 100-2 Double 40 Track Drive - $210.00 
, TIAC S'A ' SUM SINGli h DDUBJi DRIVE SUBSYSTEMS 


Ap ple II® Computer Products 

STSCOM Ami COHPATIBU STSTEM $025.00 

Apple Compatible Controller Card.$ 70.05 

Apple Compatible Disk Drive w/Cabinet & Cable. 249.00 

w/Controller. 315.00 

TEAC SUM LINE S'A" DRIVE $205.00 DUAL SUM UHE $525.00 

Printer/Graphics Interface. . 99.95 

Davong 5 MB Hard Disk System - $1495.00 — 12 MB - $1905.00 
Apple Compatible Joysticks. 29.05 


$290.00 
$ CAU 


Epsoii/Smith-Corona Printers 

MXgQ $425.00 FX60 $550.00 MX100 $075.00 
' TRS 80 / Parallel Printer Cable $20.00 

IBM Parallel Printer Cable $35.00 
STAR MICROmCS GEMINI 10 $ CALL 
GEMIN115 $ CAU 
Smith Corona TP-1 Letter Quality Daisy Wheel. $575.00 



-$345.00 

$300.00 


$ CAU 


ELECTiORICS 

INC, 


< 


JMR 

TRS-80 MOD 111 Disk Controllor ifx:l Disk Conlroiler. Power- 
Supply Mounting Hardware, Cables & Instruction Manuals $280.00 

POWER SUPPLIES Duai S' Slim Line $110.00 Dual bVi" -$ M.QO 
AND CABINETS Single 5%^^ - $ 00.00 

3 ' DUAL DRIVE SOBSTSTEM FOR IBM.. $725.00 


VISA, MASTERCARD (£100 Mm,. Add 2%| 
Or Certified Check 
90 Day Warranty (Parts Labor) 

TRS SO isa Regi$tdred Trademark, Tandy Corp 
Prices Subiedt to Change Without Notice 


DATA—MAI L 

P.O. Box 818. Reseda. CA 91 335 
1-800-635-5555 


FREE SHIPPING IN CONTINENTAL U S 

(2131 993-4804 

CALIF-l 


itfcle 194 on inquiry oard- 
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THE S-100 STANDARD IS BACK... 
AND EVEN BETTER. 



always been considered the standard for 
S-100 mainframe construction. Now it*s back... in 
the MC&l 12 and MC&122... with clean, regulated 
power and high speed operation. Best of all, if s now 
manufactured by HDL Research Lab, a custom 
power supply house thaf s famous for careful 
assembly and timely delivery. 



HDL Research Lah 

WHERE KNOWLEDGE 
CREATES QUALITY 


11320B FM 529 • Houston, Texas 77041 • 713/896-8582 


MAIL ORDER SPECIAL 

WORD PROCESSING! LETTER HEAD/LA BEL FORMS 

YESf Now you can have pfofosslonal looking forms off your computer. 
With ouf special perforated continuous paper you can forget the mess 
and fuss of glued or "tipped-on‘’ forms, or the yfiprofossional look of 
conventional computer forms. We are offering MICRO PACS with 540 
sheets per carton and our MAXI-PAC with 2600 sheets per carton. Mail 
today and we will pay the shipping. Check our label prices and 
remember we pay the shipping. 


BLANK WORD PROCESSING' (PRICE PER CARTON) 


Item No. 

Descript Eon 

1'5ctn. 

6-l0ctn. 

11 + ctn. 

WP-120 

M1CRO-PAC 20# bond 540/ctn. 

24.00 

22.00 

20.00 

WP-320 

MAXI FAC 20# bond 2600^ctri, 

nS.OO 

105,00 

95.00 

LBL-33 

LABELS 3UP 3 % x 7.* 15000^ctn. 

60,00 

57.00 

54.00 


'One color letierhead available for orders over 1000 lorms add 30.00 per 1000 
forms ordered over above stated prices witP camera ready artwork and sample If 
available. Sorry no printing in ihe body of form. 


NAME/ 
COMPANY . 


ADDRESS. 
CITY _ 


.STATE. 




TELEPHONE 


CREDIT CARD NUMBER VISA 

1 MC i 

M I 1 1 M 

J 

1 1 1 1 

INTERBANK# 

Mill 

EXPIRATION DATE 



fTEM NO 
WP 


QTY. 


AMOUNT 

% _ 

S_ 

_ 


SIGNATURE 

SEND CATALOG OF SUPPLIES 
SEND RE CORPORATE VOLUME 
DISCOUNTS 

MAIL TO: 


STiRSMAN CORPORATION 
FORMS DIVISION 
RO, BOX 87128 
CANTON. Ml A81B7 
(313) 397 29A5 


LSL- S_ 

SHIPPING S 

Ml resideriia add 

4% Sales Tax i _ 

TOTAL AMOUNT S _ 

ENCLOSED S_ 


allow 2 io 4 weeks delivery 


Clubs and Newsletters. 


June 1982 BYTE, page 479.} 

The new address of the 
Woodfield Area Computerist 
Organization (WACO) is 
FOB 94781, Schaumburg, IL 
60194 Oidy 1982 BYTE, page 
417). 

Supemews, a quarterly 
newsletter produced by Sor- 
cim Corp., has moved to 
2310 Lundy Ave., San Jose, 
CA 95131 (E)ecember 1982 
BYTE, page 505). 

The new name and address 
of the VlC-20 Users Group of 
Wichita is the Commodore 
Users Group of Wichita, 
Route 1, Box 115, Viola, KS 
67149 (December 1982 BYTE, 
page 505). 


Little Rock 
Club Formed 


The Arkansas Computer 
Club meets on the second 
Saturday of each month in 
Little Rock. Inquiries are 
welcome. Write to Clarence 
Karr, The Arkansas Com¬ 
puter Club, 5 McGovern Dr., 
Little Rock, AR 72205. 


Newsletter 
Seeks Manuscripts 


The Micro Users Support 
Network t the monthly news¬ 
letter of the Connecticut/ 
Westchester Computer Soci¬ 
ety, contains meeting notes, 
reports on product demon¬ 
strations, and a calendar of 
events. Articles are welcome. 
For details, write to the Con¬ 
necticut/Westchester Com¬ 
puter Society, FOB 1717, 
Darien, CT 06820. 


NEC Group 
In Redondo Beach 


An independent newsletter 
for NEC PC~8001A owners 
can be obtained by sending a 
self-addressed, stamped enve¬ 
lope to the NEC 8000 News¬ 
letter, FOB 7000-309, Redon¬ 
do Beach, CA 90277. 


For IBM PC Users 


The Persona/ Computer 
Update, an independent 
newsletter produced each 
month by Texasoft of Dallas, 
Texas, for users of the IBM 
Personal Computer, contains 
information about Versatext 
and other Texasoft products. 
Address further inquiries to 
Texasoft, 3415 Westminster, 
Dallas, TX 75225. 


Scanning 

Telecommunications 


Tetescan, the digest of the 
Center for Learning and Tele¬ 
communications, reports on 
how telecommunications sys¬ 
tems are used in adult educa¬ 
tion, training, and profes¬ 
sional development. The I 
Center is affiliated with the 
American Association for) 
Higher Education (AAHE). 
For AAHE members, an an¬ 
nual subscription (six issues) I 
costs $40; for nonmembers, 
$45. For details, write to the | 
Center for Learning and Tele¬ 
communications, American 1 
Association for Higher I 
Education, Suite 600, One I 
Dupont Circle, Washington, | 
DC 20036.■ 


If you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 
Hancock, NH 03449. Overseas groups are encouraged to par* 
tjcipate. Please allow at least three months for your announce¬ 
ment to appear. 


1 
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In Less Than 3 Minutes 

Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 

can be an RS232C PRINTER or TERM INAL 



CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 
92647 (714) 847-4141 



MODEL 1 BOO-si^e: 20x24 x30 H, 70 lbs. 

The ultimate work/atorage unit for your com¬ 
puter. This besutiful two part desk closes to 
become a stunning piece of furniture* Open—it 
holds your computer and monitor in one side and 
a printer and auxiliary pieces in the other half. 
Equipped with casters for added convenience. 
Each unit features rich, durable, care free finish 
and solid core construction. Designed for quick 
n'aasy assembly that will take just minutes. On¬ 
ly $129.95 including shipping and handling. 
Send your check or money order to: 

EMC Dfstiibutors, 

366 F^h Avenue^ New York, NY, 10002. 
(NY residents please add sales tax,) 
Satisfaction guaranteed. 

Dealer Inquiries invited. 


BI<TE 


=back Issues for sale 



1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

Jan. 


S2,00 


$2.75| 

$3,25 

S3.25 


S3.70 

Feb. 



S2.75 

S2.75 

$3,251 

$3-25 

S3.70 

$3.70 

March 



S2.75 

S2,75 

S3.25 

S3.25 

$3.70 

S3.70 

April 



S2.75 

S2.75 

$3.25 

S3,25 

S3.70 

S3,70 

May 


S2.00 

S2J5 

S275 

$3.25 

$3,25 

S3 70 

S3,70 

June 


S2.00 

S2.75 

S2.75 

S3.25 

$3,25 

S3.70 

S3,70 



1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

July 

S2.00 

S2,00 

S2.75 

$2.75 

$3.25 

$3.25 

$370 


Aug. 


$2.00 

S275| 

S2.75 

$3.25 

S3.25 

$3.70 


Sept, 


S2.75 

S2.75 

$2.75 

S3.25 

$3.25 

$370 


Oct. 



S2.75 

5275 

S3.25 

S3.25 



Nov. 


S275 


S3.25 

$3.25 

S3.25 

$3.70 


Dec. 

S2.00 

S275 

$2.75 

$375 

S3,25 

S3,25 

S3,70 



Circle and send requests with payment to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 

name____ 

address_ 

city_ 

state_ 


The above prices include postage in the US. 
Please add S,50 per copy for Canada and 
Mexico; and $2.00 per copy to foreign coun¬ 
tries. 

□ Check enclosed 

Payments from foreign countries must be 
made in US funds payable at a US bank. 


□ VISA 
Card i _ 


□ MasterCard 
_ Exp_ 


zip 


Signature 
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Ask BYTE 


Conducted by Steve Clarcia 


Comm-80 Adapted 
to ZX80 

Dear Steve ^ 

I read with interest your 
article on the Coimn-60 Ex¬ 
pansion interface for the 
TRS^. {See 'T/O Expansion 
for the Radio Shack TRS^/' 
Part 1, May 1980 BYTE, page 
22; Part 2, June 1980 BYTE, 
page 42.) You mentioned that 
the Comm-SO could be 
adapted for other Z80-based 
computers. 1 would like to 
try it on my Sinclair ZX80 
computer. Can you tell me 
what modifications 1 should 
make or refer me to other 
sources of information that 1 
should have before I attempt 
this? 

V. P. Subramanian 
Temple, TX 

The Comm-80 Expansion 
Interface for the TRS-SO can 
he easily adapted for use with 
the Sinclair ZX80. The onfy 


signals that are not com - 
patible are the MEMWK , 
MEM RD, lORD and 
/OtVR required by the 
Comm-SO, Their definitions 
are as follows: 


MREQ Memory Request. 
Whenever a transaction oc¬ 
curs between the central pro¬ 


cessor and memory, the 
MREQ line goes to a logic 0. 
lORQ Input/Output Re¬ 
quest, Whenver a transaction 
occurs between the central 
processor and either an input 
port or an output port, the 
lORQ line goes to a logic 0. 
RD Read Request, When¬ 
ever the central processor 


+ SV 



Monitor Buffer Has 
Simple Solution 

Dear Steve, 

1 have a Sinclair ZX01 with 
a Sanyo video monitor at¬ 
tached. The Syntax Newslet¬ 
ter suggested that the Sanyo 
could be hooked to the ZXSl, 
but the monitor's 75-ohm in¬ 
put impedance doesn't match 
the ZXSl's output. Tm told 
that I need to add a buffer. 
Can you tell me what circuits 
to use and how to build 
them? Any help would be ap¬ 
preciated. 

Bruce Schalamon 
Manchester, CT 

The buffer you need re¬ 
quires source follower or 
emitter follower circuits, 
which are transistor circuits 
that are used to transform a 
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high impedance to a low im¬ 
pedance. The source follower 
is used with field-effect tran¬ 
sistors, while the emitter 
follower circuit is used with 
bipolar transistors. 

Figure 2 is a simple circuit 
for an emiffer follower that 
uses readily available parts 


and will matc^i your ZXSl to 
your Sanyo monitor. The cir¬ 
cuit can be constructed on a 
small piece of perforated 
board and the required 5 
uoits and ground can be ob¬ 
tained from the expansion 
connector on the Sinclair, 
, . . Steve 



EXPANSION 

CONNECTOR 


TO 

MONITOR 

INPUT 


TO 

-O MONITOR 
GROUND 


Figure 2 



reads input data from either 
memory or an input port, the 
RD line goes to a logic 0. 
IVJ? Write Request. When¬ 
ever the central processor is 
ijprifing data to either mem¬ 
ory or to an output port, the 
IVR Jine goes to a logic 0. 

To differentiate between 
input and output ports dur¬ 
ing I/O instructions, lORQ, 
RD, and WR are gated 
together as shown in figure L 
In a similar manner, MKEQ, 
RD, and PVR are gated 
during memory transfers. 

The resulting decoded 
strobes define the operations 
of Input Port Read (lORD) , 
Output Port Writ e (lOWR) , 
Memory Read (MEMRD), 
and Memory Write 
(MEMWR). 

So you see, all that it takes 
is one chip to interface the 
Comm-80 to the ZXBO, 
. . . Steve 


Multiple Screens 
for CUssroomi 

Dear Steve, 

We have several North I 
Star systems with Zenith 
Z-19 terminals that we use in I 
our microcomputer lab. Our I 
problem is simple: we need I 
some way for up to 501 
students to see what is hap¬ 
pening on the terminal! 
screen. Using a computer to! 
support teaching is rather I 
useless if only a few students I 
in the front row can see the| 
screen; and even then, the in¬ 
structor must have his or her| 
back to the class. 

We want to equip at least I 
one classroom with display I 
facilities, although a portable I 
projection system would be I 
better. We are not aware ofl 
any commercial equipment to I 
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As Seen in NEWSWEEK Magazine 

The Most Personal Printers 


ICircle 331 on inquiry card. 


Daisywheel Printer/Portable electronic typewriter 
Centronics and Wordstar^^ compatible 
Olivetti approved 

ArkPfinter^ 1 w/portable carrying case $S99>Op* 

XrkPrintnr tl w/switch selecta ble pitch 4 64 6.00 * 
ArkFiinter til durable office qual I ty « 699.00 * 

Already own a PRAXIS typewriter? We offer an easy-lo*install 
interface kit (rio soldering) for just $19 6,00 * • 


TO ORDER 
CONTACT: 


MICROSYSTEMS, mc. 

P.O. 80X4190 

ANN AR60R. M! 48106 (313} 769-7253 


‘‘Microstat talks to dBase M, 
Wordstar, etc.. 

Microstat® Rel, 3.0 can now access external ASCII data files for 
statistical analysis. Virtually any comma-deliniated ASCII file 
may be used. 

Release 3,0 requires MIcro IVlIkes baZic, a Z80CPU and CP/ M. 
The price is $325.00 or the manual may be purchased for 
$25.00 (credited towards purchase). If you need baZIc, add 
$100.00. For further Information, call or write: 


'Ktd tiOOO lof Qhipplnq 

■riAddillOfilltlZS.QO DurTmClory trAiriAd tpdhrtPClans WUt insllll Iti'lg For y^pu. 


VISA 

MASTiRCAhtI 


P.O. Box 68602 
Indianapolis, IN 46268 
(317) 255-6476 

Trademarks: Digital Research (CP/M), Aston-Tate (dBase //), 
Micfo Mike (baZic) and Micropro (Wordstar) 



PROXIMITY'' 


Address______ 

City_State __Zip__ 

Apple, IBM and Osborne are registBred iTadsmaftts of Apple CompuTet Inc . 
Infernational Bustness Machines Corp and Osbotne Compuler Corp respectively 
Boggle afKJ Scrabble are tegtstered tiademarks of Parker Broltiers Divisi-on of 

CPG Producis Corporatkin and Selcbpw and Richter, respecljvety, 6/83 


The intensity of Scrabbled 
the excitement of Boggle^ 
the imagination of word search games... 

WORD CHALLENGE 

The Ultimate Word Game. 


Please send ___ Word Challenge Disk(s) for which 
Tve enclosed $39.95 each (plus $2,00 shipping and 
handling). Florida residents please add 5% sales tax. 
Check appropriate box. 

□ Apple IIJI Plus or II Plus E (min 48k) w/disk 

□ IBM Personal Computer (min 64k) w/disk 

□ Osborne I (min 64k) w/disk 

Name__ 


for some 
mental gymnas¬ 
tics? Take on 
ChaT 

lenge. You 11 
race the clock 
with LEX, an 
opponent of 
uncannily human Intel- 
3ence, to find hidden words in 
a square of random letters, (The sample 
square has 142 words,) Longer words score 
better points, so while you might enter “cap," 

"ape ' and 'lea," LEX is picking out “aster," 
“repast" and "sacred/' all part of his remarkable 
90,000-word vocabulary. But don't give up. You 
can select from 26 different skill levels, choose 
the square size (3 x 3, 4 x 4 or 5 x 5), time limit 
and a variety of scoring methods. 

Word Challenge, Only $39.95 at your computer 
dealer. For Mastercard and Visa orders, calf toll- 
free. 1-800-323-0023. In Florida, call collect, 
305/566-3511. Or complete the coupon and send 
check or M.O. to: Word Challenge. Proximity 
Software, 3511 N,E. 22nd Avenue, Fort Lauder¬ 
dale, Florida, 33308, 


Circle 319 on Inquiry card. 
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Ask BYTE 


do this^ and no one has yet to 
suggest an acceptable setup* 
Ideally, the solution would 
require little, if any, hard¬ 
ware or software modifica¬ 
tion. Any ideas? 

Burdeane Q iris 
Butler University 
Indianapolis, IN 

Youts is a classic problem* 
At various computer show 
demonstrationst I've seen 
multiple monitors placed 
around the room to provide 
visibility. This seems relative^ 
ly effective and reminds me 
of the tech n iq ue used to 
display camera shots to a live 
television audience. 

I have used a Pioneer pro¬ 
jection TV for displaying 
color graphics because it has 
a built-in video input jack. 
This works very well and 
would provide greater visibil¬ 
ity because it has a 50-inch 
screen. Properly positioned. 
huo of these units would be 
adequate for a 50-student 
class. 

It should only be necessary 
to parallel the video inputs to 
provide the proper signal for 
the projection TVs. If the 
distances are excessive, or the 
drive signal is weak, an inline 
video amplifier can be used to 
boost the signal. This method 
offers three advantages: it's a 
relatively inexpensive way to 
provide the necessary visibili¬ 
ty, no modifications to the 
computer are required, and it 
will allow the viewing of 
video tapes or TV programs 
as well. 

At a recent convention, I 
saw an Electrohome Projec¬ 
tion CRT that may do what 
you want. Contact Electro¬ 
home Ltd,, 809 Wellington 
St. N, Kitchener, Ontario 
N2G 4}6, Canada, (519) 
744-7111. . . . Steve 


Guide's Contents 
Outlined 

Dear Steve, 

Can you supply a list of the 


periodicals covered in the 
Periodical Guide for Com- 
puteristsl What's its expected 
frequency of publication? 

Thank you* 

David Ingham 
Edina, MN 

The Guide is published an¬ 
nually by Applegate Com¬ 
puter Enterprises, POB 238, 
Applegate, OR 97530. Here is 
a list of the periodicals it 
covers: 

"68" Micro Journal 
80 Microcomputing 
80 U. S. Journal 
BYTE 

Call-A. P* P. L* E* 

Compute 

Creative Computing 

Dr. Dobb's Journal 

Digital Design 

Infoworld 

Interface Age 

Kilobaud Microcomputing 

Liielmes 

Meehanix Illustrated 
Mini-Micro Systems 
onComputing 
Personal Computing 
Popular Computing 
Popular Electronics 
Popular Mechanics 
Popular Science 
Radio Electronics 
Recreational Computing 
S-100 Microsystems 
Softalk 

Another guide that appears 
to be m ore comprehens ive 
and includes abstracts of all 
articles it references is the 
Micro Computer Index. It's a 
quarterly publication auail- 
able from Microcomputer In¬ 
formation Services, Suite 
247, 2464 El Camino Real, 
Santa Clara, CA 95051. 

. * . St*ve 


Bell Rings for 
ASCII-to-VIdeo Board 
Converter 

Dear Steve, 

Having read your Ask 
BYTE column, your books, 
and your Circuit Cellar ar¬ 


ticles, 1 respect your ability to 
come up with answers* I hope 
that you can come up with 
one for me* 

I have been ask^ to pro¬ 
vide remote displays (ap¬ 
proximately 20) of the screen 
from a Motorola 6800-based, 
multiplexed computer system 
that uses a serial port and 
Hazel tine 1500 as a console. 
Because this system is U. L. 
(Underwriters' Laboratories) 
listed, 1 do not want to enter 
it in any way that would void 
that status. 

What I am looking for is an 
ASCII-to-video converter 
that would operate from the 
existing RS-232C port* The 
output of this converter 
would then be amplified and 
distributed to the required 
number of video monitors us¬ 
ing commercially available 
video equipment* The key to 
the whole concept is the 
ASCIl-to-video converter. 1 
would appreciate any infor¬ 
mation you could furnish 
about a source* 
lerald Miskovsky 
Farmingdale, NY 

The ASCil-to-video con¬ 
verter that you are seeking is 
typical of the many computer 
video hoards that are com¬ 
mercially available. In the 
early days of personal com¬ 
puting these devices were 
known as TV Typewriters, 
because they could display 
the output of an A5CU-en- 
coded keyboard on the screen 
of a television. They usually 
were uppercase only and 
capable of only 32 or 64 
characters per line. 

With today's LSI flarge- 
scale integration) integrated 
circuits, an entire TV Type¬ 
writer (now called a video- 
dkplay controller) can be 
produced on one chip. This 
has led to very sophisticated 
video boards that are no 
longer stand-alone devices. 
They are designed to plug 
directly into the microcom¬ 
puter bus. 

One unit that will answer 


your requirements is a video 
terminal board from lohn 
Bell Engineering, catalog 
number 82-018. It is available 
for $199.95 assembled and 
tested, or for $89.95 as a bare 
board (this may allow you to 
custom package it for your 
systems!. The address is John 
Bell Engineering Inc,, 1014 
Center St,, San Carlos, CA 
94070, (415) 592-8411* 

* . . Steve 


On 68000s and 
Operating Systems 

Dear Steve, 

1 am currently putting 
together a 68000 system 
based on the IEEE-696 (S^lOO) 
bus. The 68000 uses memory- 
mapped I/O (which personal¬ 
ly 1 detest but will tolerate for 
the sake of all the other 68000 
features). Is there any stan¬ 
dard location for the I/O 
ports in the address space? 
Would I be better off in¬ 
cluding a Z80 (or some other) 
coprocessor to handle I/O? 

Also, what DOS should 1 
use? Unix is very inviting, but 
much too expensive* Could 1 
rewrite CP/M in 68000 code, 
or maybe use a Z80 to handle 
unmodified CP/M? 1 haven't 
seen much 68000 software 
around, but 1 want to choose 
a disk format and operating 
system that will give me ac¬ 
cess to software still to be 
written* Any suggestions 
would be greatly appreciated. 
Greg Trice 

Scarborough, Ontario, 
Canada 

The Motorola 68000 
microprocessor is relatively 
new in the microcomputer 
field, and memory-mapping 
standards have not been sug¬ 
gested, Upon a reset, the 
microprocessor jumps to 
location 00000 and vectors to 
the initialization program 
called at this location. Hence, 
there should he some ROM 
(read-only memory) in low 
memory fo accomplish this. 
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The I/O ports do not have a 
standard location; they are a 
function of how the memory 
is configured. A IK-byte 
block could he set aside to 
handle I/O, so it's not 
necessary to use a coproces¬ 
sor for the task (I detect by 
your comments that you are 
a seasoned ZSO user). Mem¬ 
ory-mapping I/O is conve¬ 
nient f fast, and easy fo use. 

The reason you haven t 
seen much 68000 software 
around is that the chip is jwsf 
beginning to get popular. 
However, a listing of small- 
business computers in the 
June 1982 issue o/Mmi-Micro 
Systems, ''Small-Business 
Systems Solve Big 
Problems/' by David Simp¬ 
son (page 201 ), indicated a 
preference for Unix or Unix- 
like operating systems 
as Microsoft's Xenix), 

The thought of writing 
your own operating system is 
ambitious, and compatibility 
with other software is impor¬ 
tant. You might want to con¬ 
sider Digital Research's ver¬ 
sion of CP/M for the 68000. 
Most of this software is for 
the business and industrial 
markets and h quite expen¬ 
sive. . . . Steve 


Qyfck Printer 
Interface 

Dear Steve, 

I would like to interface a 
Radio Shack Quick Printer II 
to an Atari 400, I would ap¬ 
preciate any help that you 
could give me. 

Thank you. 

Gary Greaser 
Silverdale, WA 

The Radio Shack Quick 
Printer I! requires serial data 
input at 600 bps (bits per sec¬ 
ond). It has a built-in micro¬ 
processor to convert the in¬ 
coming data to a 7 -bit ASCi! 
code. Only three lines are 
needed: Data, Ground, and a 
Clear-to-Send signal for 
handshaking. 


The interface to the Atari 
400 is a little more difficult. 
While the Atari 400 does pro¬ 
duce serial data, it is at a high 
rate (i.e., in excess of 19,000 
bps), and it's not RS-232C- 
compatible. It is conceivable 
that you could build an 
adapter specifically for this 
project, but it is far more 
reasonable to buy Atari's 
Model 850 expansion box. 
This unit adds one parallel 
port and four serial ports to 
an Atari 400/800. It costs 
about $150. . . . Steve 


Printer Drops 
Characters 

Dear Steve, 

I have an Explorer B 5 com¬ 
puter and the Heath Hl4 
printer. When I Run or List a 
program, the printer loses 
characters after several lines. 
Do you have a circuit of a 
printing buffer that would 
hold several K bytes' worth 
of characters and let the 
printer catch up with the flow 
of data? 

I purchased a surplus mem¬ 
ory board with sixty-four 
2102-type static memories; 
could it be used in the circuit? 
Leroy W. Marshall 
Schaumburg, IL 

If your printer loses data 
after printing several lines, it 
is nn indication that hand¬ 
shaking between the printer 
and the computer is not oc¬ 
curring, Handshaking is the 
means of telling the computer 
to send data only when the 
printer is ready to accept it. 
Adding a buffer will only 
postpone the problem, since 
data loss will occur after the 
buffer is full. 

The solution is to check the 
handshaking signab between 
the computer and the printer. 
For a serial port, the signab 
are RequesMo-Send (RTS) 
and Clear-to-5end (CT5). For 
a parallel port, the signab are 
Acknowledge (ACK), Data 
Accepted, or something 


similar. When these are 
properly connected, the flow 
of data from the computer 
will stop until the printer can 
catch up. This method is also 
much simpler than adding a 
buffer to the printer. For an 
idea of how RS-232C inter¬ 
faces work, you may want to 
refer to Ian H. Witten s 
"Welcome to the Standards 
Jungle' (February 1983 
BYTE, page 146), , . . Steve 


Parts Located 

Dear Steve, 

I want to build my own 
personal computer (perhaps 
several) from the ground up 
so that I can learn about com¬ 
puters. I have a book by 
Charles Adams that gives 
plans for a computer, but 1 
cannot find two parts that he 
specifies: 7093-type inte¬ 
grated circuits and an SVz- 
by 16-inch Vector board. Do 
you know where I can find 
them? 

R, C. Coakley 
Flandreau, 5D 

The 7093 chips referred to 
in Charles Adams's book, 
How to Build Your Own 
Working Computer (Blue 
Ridge Summit, PA: Tab 
Books, 1979), are kuoxyn as 
Tri-State (three-state) Quad 
Buffers and are made by Na¬ 
tional Semiconductor. They 
are equivalent to the DM8093 
or the more common 
7415125. The latter is a pin- 
compatible replacement and 
is available from any of the 
mail-order houses that adver¬ 
tise in BYTE, such as Ad¬ 
vanced Computer Products, 
Jade Computer Products, and 
Jameco Electronics. 

The Vector board is made 
by Wcfor Electronic Com¬ 
pany (12460 Gladstone Ave,, 
Sylmar, CA 91342) and is 
available in a variety of styles 
and materials (I prefer the 
epoxy glass). It consists of 
holes spaced at intervals of Via 
inc/i on center in both direc¬ 


tions. The model number for 
the 8 ¥ 2 - by 17-inch board is 
169P84, Vector hoards can 
usually be obtained from the 
above mail-order sources. 

. . . Steve 


Information on 
NASA's Videodiscs 

Dear Steve, 

I am most interested in 
your article "Build an 
Interactive-Videodisc Con¬ 
troller" Oune 1982 BYTE, 
page 60)* The text box ac¬ 
companying it mentioned 
that NASA was producing 
videodiscs for distribution 
sometime in the near future. 
Do you have any further in¬ 
formation? 

Thank you. 

R, Teakes 

Toronto, Ontario, Canada 

fo r further info rmatio n, 
write to the Jet Propulsion 
Laboratory, Planetary Image 
Facility, 4800 Oak Grove 
Dr., Pasadena, CA 91103, 
Attn: Mr. Michael Martin, 
Planetary Data Management 
Team. . . , Steve ■ 


In "Ask BYTE," Steve Gar¬ 
da answers questions on any 
area of microcomputing. The 
most representative ques¬ 
tions received each month 
wr[l be answered and pub- 
Nshed. Do you have a nag- 
grng problem? Send your in¬ 
quiry to: 

Ask BYTE 
do Steve Garcia 
POB 582 

Glastonbury CT 06033 
If you are a subscriber to 
The Source, chat with Steve 
fTEC317) directly. Due to the 
high volume of inquiries, per¬ 
sonal replies cannot be 
given. Be sure to include 
'Ask BYTE" In the address. 
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Software Received 


Apple 

Concentrated Chemical Con¬ 
cepts. This introductory 
chemistry course for high 
school students is available as 
a whole or in parts: general, 
organic, and biological chem¬ 
istry. For the Apple 11; floppy 
disk, $550. Wiley Educa¬ 
tional Software, John Wiley 
& Sons, 605 Third Ave., New 
York, NY 10156. 

Correlated Samples, an edu¬ 
cational program designed to 
teach difficult concepts in 
elementary statistics to high 
school and undergraduate 
students. For the Apple II; 
floppy disk, $75. HMS Soft¬ 
ware, FOB 49186, Austin, 
TX 78765. 

Dow Jones News and Quotes 
Reporter, a database infor¬ 
mation service. You can ac¬ 
cess the Dow Jones online 
database to receive current 
information on stocks and se¬ 
curities from The Wall Street 
Journal Barron s, and the 
Dow Jones News/Retrieval 
Service. For the Apple II 
Plus; floppy disk, $135. 
Apple Computer Inc., 20525 
Mariani Ave., Cupertino, 
CA 95014. 

Econalysys. This economic- 
forecaster program helps you 
determine the best of several 
possible investments by com¬ 
paring the costs of any 
energy- or maintenance- 
intensive purchase in six 
ways. For the Apple lie; flop¬ 
py disk, $100. Energy Soft¬ 
ware, 1403 South 7th Ave., 
Kelso, WA 98626. 

Family Roots 1,2, a set of 
programs that assist you in 
your search for family 
historical information. You 
can edit, search, file, chart, 
print, and further organize 
family data. For the Apple 
lie; floppy disk, $185, 


Quinsept Inc., POB 216, Lex¬ 
ington, MA 02173. 

Health-Aide, a nutritional, 
diet, and personal data sys¬ 
tem designed to provide a 
comprehensive analysis of 
your health. For the Apple II; 
floppy disk, $79.95. Knossos 
Inc., 422 Redwood Ave., 
Corte Madera, CA 94925. 

Laser Bounce, an arcade-type 
game. You must destroy ene¬ 
my energy modules by 
bouncing laser beams off 
moving satellites and defend 
your own modules from the 
same attack. For the Apple II; 
floppy disk, $34,95. Hayden 
Software Co., 600 Suffolk 
St., Lowell, MA 01853. 

Old Ironsides, a naval-bat tie 
game. As animated ships fire 
at each other, two players 
can either shoot out each 
other's ammunition or hide in 
the fog and contend with the 
wind. For the Apple II; flop¬ 
py disk, $39,95. Xerox Edu¬ 
cation Publications, Compu¬ 
ter Software Division, 245 
Long Hill Rd., Middletown, 
CT 06457. 

Pick That Tune, a musical- 
identification game. See if 
you can identify a song after 
hearing only a few notes. 
One to ten players can move 
through sixteen levels of dif¬ 
ficulty. For the Apple II; flop¬ 
py disk, $29,95. Swearingen 
Software, Suite 197, 6312 
West Little York, Houston, 
TX 77088, 

Pinball Construction Set, a 
video-construction set. You 
can design and build your 
own high-resolution pinball 
games using video tools and 
parts to make borders and 
obstacles. For the Apple II; 
floppy disk, $39.95. Budge 
Co, Inc,, 428 Pala Ave., 
Piedmont, CA 94611. 

Sticky bear ABC, an educa¬ 


tional program. Colorful ani¬ 
mations help children be¬ 
tween the ages of 3 and 6 to 
learn each letter of the 
alphabet. For the Apple II; 
floppy disk, $39.95. Xerox 
Education Publications (see 
address above). 

Sticky bear Bop, a game for 
the whole family. Li this 
animated shooting gallery see 
if you can knock ducks, 
planets, balloons, and 
Sticky bears off the screen. 
For the Apple II; floppy disk, 
$39.95. Xerox Education 
Publications (see address 
above). 

Sticky bear Numbers, an edu¬ 
cational program. Colorful 
objects that move across the 
screen help children learn 
numbers and counting skills. 
For the Apple 11; floppy disk, 
$39.95. Xerox Education 
Publications (see address 
above). 

Zipscript, a word-processing 
system. Thi s 1 in e -o rien ted 
text editor provides more 
than 65 editing and format¬ 
ting commands. It is suitable 
for building data files and 
editing BASIC programs. For 
the Apple II Plus; floppy 
disk, $49.95. Carter-mation, 
3245 Pursell Dr., Pensacola, 
FL 32506. 


Atari 

Jumbo Jet Pilot, a flight-simu¬ 
lation game. Put yourself in 
the pilot's seat, maneuver 
your way through the clouds 
to a safe landing, and receive 
a performance rating. Ten 
game variations; requires a 
joystick. For the Atari 
400/800; cartridge, $49.95, 
Thorn EMI, 1370 Avenue of 
the Americas, New York, NY 
10019. 

The Magic Melody Box. This 
educational program lets you 


learn to create music simply 
by drawing a line. See and 
hear the computer harmonize 
your rhythm and melody in a 
song. Requires a joystick. For 
the Atari 4CX3/800; floppy 
disk, $15.95. Atari Program 
Exchange, 3281 Scott Blvd., 
FOB 3705, Santa Clara, CA 
95055. 

Soccer, a soccer-animation 
game. Try to score a goal as 
you dribble the ball down the 
field. Features include goals, 
lines, a time clock, and 200 
variations. Requires one to 
four joysticks. For the Atari 
400/800; cartridge, $49.95. 
Thorn EMI (see address 
above). 

Submarine Commander, a 
submarine-patrol game. Your 
submarine must attack and 
destroy the enemy merchant¬ 
shipping boats in the Medi¬ 
terranean. Requires one 
joystick. For the Atari 
400/800; cartridge, $49.95. 
Thorn EMI (see address 
above). 


CP/M 

TCS Simple* This 
information-filing system 
allows you to store, query, 
and generate reports from 
database files. It can also 
create record types for logical 
organization of data. This 
utility package is designed to 
be used in conjunction with 
the TCS Total Accounting 
System, For CP/M 2.2-based 
systems, floppy disk. Price 
not available. TSC Software, 
3209 Fondren Rd., Houston, 
TX 77063. 

Z80 DIS. This disassembler 
package for Z80-based CP/M 
systems takes binary infor¬ 
mation from a disk file and 
converts it to either a source 
file or a listing file. For 
CP/M-based systems; floppy 
disk, $69.95. SLR Systems, 
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200 Homewood Dr,, Butler, 
PA 16001. 


Commodore 

Arcadia, an arcade-type 
game. Defend your planet 
from multicolored aliens as 
they peel out of formation 
and attack your base. Eight 
skill levels; requires one joy¬ 
stick. For the Commodore 
VIC-20; cassette, $24.95. 
Startech Inc., Suite 204, 
13900 Northwest Passage, 
Marina del Rey, CA 90291. 

Bunny, an arcade-type game. 
Guide the bunny across a 
crowded highway, dodging 
speeding cars and trucks, and 
finally cross a river to safety. 
Requires a joystick. For the 
Commodore VIC-20; cas¬ 
sette, $24.95. Startech Inc, 
(see address above). 

Mailfiie, a mailing-list pro¬ 
gram. You can save up to 200 
names and addresses per file. 
For the Commodore 64 and 
VlC-20; cassette, $14,95. 
Step Industries, POB 52605, 
Houston, TX 77052. 

Ski-Run, an arcade-type 
game. Three skiing-simula¬ 
tion games in one: slalom, 
downhill, and giant slalom. 
Each game has nine skill 
levels. For the Commodore 
VIC-20; casse t te, $24.95. 

Startech Inc. (see address 
above). 

Super 64 Music Maker, a 
musical program that plays, 
saves, loads, and modifies 
music digitally with the Com¬ 
modore Datasette. For the 
Commodore 64; cassette, 
$19,95. Seyau-Kaun Loke, 
1021-H West Bishop, Santa 
Ana, CA 92703. 


IBM 

Personal Computer 

APL*Plus/PC, a utility pack- 

age that is an implementation 


of the APL computer pro¬ 
gramming language. For the 
IBM Personal Computer; 
floppy disk, $495, STSC Inc., 
2115 East Jefferson St., 
Rockville, MD 20852. 

The Apartment House Man¬ 
ager, a user-friendly accoun¬ 
ting program that keeps track 
of accounts related to manag¬ 
ing an apartment house: 
tenants, leases, deposits, 
payments, and expenses. For 
the IBM Personal Computer; 
floppy disk, $395. User- 
Friendly Software Inc., POB 
1192, Melville, NY 11747. 

Basic Programming Tools. 
These five utility tools make 
programming in BASIC easy 
and efficient. For the IBM 
Personal Computer; floppy 
disk, $120. Synergistic Soft¬ 
ware, Suite 201, 830 North 
Riverside Dr,, Renton, WA 
98053, 

The Chrome Ranger, an 
arcade-type game. Score 
points by collecting gold nug¬ 
gets, grabbing energy tablets, 
and capturing the bandits in 
the maze. For the IBM Per¬ 
sonal Computer; floppy disk, 
$29.95. Omni ware, 8972 East 
Hampden Ave., POB 32, 
Denver, CO 80231. 

Disk Magic. An easy-to-use 
utility program that allows 
you to access data on a disk 
at the sector level. Handy for 
locating control characters or 
repairing a damaged disk. For 
the IBM Personal Computer; 
floppy disk, $49.95. Norell 
Data Systems Corp., 3400 
Wikhire Blvd., POB 70127, 
Los Angeles, CA 90010. 


EZ * Maillabel, a ma il i ng-1 ist 
and label program. Records 
can be sorted by any field or 
fields with up to 64 total 
characters. For the IBM Per¬ 
sonal Computer; floppy disk, 
$85. Data Consulting Group, 
877 Bounty Dr. #EE203, 
Foster City, CA 94404. 


EZ* Re tail Plus, This sales 
and invent ory-control pro¬ 
gram is a comprehensive 
method to control low-to- 
medium-volume retail or dis¬ 
count sales. For the IBM Per¬ 
sonal Computer; floppy disk, 
$245. Data Consulting Group 
(see address above). 

EZ*Screenaid * This screen- 
design generator works 
quickly and codes for data in¬ 
put efficiently. For the IBM 
Personal Computer; floppy 
disk, $35. Data Consulting 
Group (see address above), 

E-Z—Tax. This user-friendly 
program makes tax-prepara¬ 
tion easy to do on a home 
computer with prompts. It 
automatically computes your 
lowest tax. For the IBM Per¬ 
sonal Computer; floppy disk, 
$69,95. E-Z—Tax, 2444 
Moorpark Ave., San Jose, 
CA 95128. 

EZ*Utilities, basic program¬ 
mer aids. You can improve 
your productivity in data 
processing by eliminating 
time-consuming tasks. For 
the IBM Personal Computer; 
floppy disk, $65. Data Con¬ 
sulting Group (see address 
above). 

Easy calc. This easy-to-use 
spreadsheet-calculator pro¬ 
gram computes budgets, pro¬ 
jects investment returns, and 
figures taxes. For the IBM 
Personal Computer; floppy 
disk, $99.95. Norell Data 
Systems Corp. (see address 
above). 

Easy text. This utility pro¬ 
gram formats documents that 
are well-spaced, clearly 
typed, and indexed according 
to your specifications. For the 
IBM Personal Computer; 
floppy disk, $79.95. Norell 
Data Systems Corp. (see 
address above). 

Oiza, an educational game. 
Carry on a typed, two-way 
conversation with your com¬ 


puter using this recreation of 
the artificial intelligence pro¬ 
gram developed at MIT, For 
the IBM Personal Computer; 
floppy disk, $24.95, Norell 
Data Systems Corp, (see 
address above). 

Flip-ello, a video game simi¬ 
lar to the board game Othello 
that flips the pieces, keeps 
score, and offers advice and 
remarks. For one or two 
players. For the IBM Personal 
Computer; floppy disk, 
$12.50. Resuba Digital Sys¬ 
tems, FOB 440, Department 
7, Blackwood, NJ 08012. 

Fluidpak, an engineering pro¬ 
gram that contains sub¬ 
routines to compute data on 
fluids-handling equipment 
such as turbines, compres¬ 
sors, fans, and cyclones. For 
the IBM Personal Computer; 
floppy disk, $225. Physical 
Sciences Inc., Research Park, 
Andover, MA 01810. 

Graph V Calc. A utility pro¬ 
gram that lets you quickly 
prepare a variety of stacked 
and side-by-side bar, line, 
and pie charts in high- 
resolution color graphics. For 
the IBM Personal Computer; 
floppy disk, $199. Desktop 
Computer Software Inc,, 303 
Potrero St., 29/303, Santa 
Cruz, CA 95060. 

HXpak, an engineering pro¬ 
gram that provides analytical 
information on heat-exchang¬ 
ers: their general organiza¬ 
tion and the use of three 
modules used to model them. 
For the IBM Personal Com¬ 
puter; floppy disk, $275. 
Physical Sciences Inc, (see 
address above). 

Hoser, an interactive color 
game. Try to prevent a 
thirsty hose, seeking a faucet 
in a yard filled with obsta¬ 
cles, from turning against 
you. For the IBM Personal 
Computer; floppy disk, 
$29.95. PC Connection, Mill 
St., Marlow, NH 03456. 
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Personal Communications 


Kaleida, This interactive ka¬ 
leidoscope generator is de¬ 
signed purely to provide a 
relaxing visual experience. 
For the IBM Personal Com¬ 
puter; floppy disk^ $12* Once 
Begun Computations, Sears- 
port, ME 04974. 

Mathpak, a set of subroutines 
for solving engineering equa¬ 
tions, algorithms, matrices, 
and more* For the IBM Per¬ 
sonal Computer; floppy disk, 
$75* Physical Sciences Inc, 
(see address above), 

Mechantca] Engineering 
TKI Solver Pack, a mechani¬ 
cal-engineering program 
designed to run in conjunc¬ 
tion with TKI Solver. For the 
IBM Personal Computer; 
floppy disk, $100. Software 
Arts Inc,, 27 Mica Lane, 
Wellesley, MA 02181. 


© 


BRirKRK ASSiyi’lATKS 


Enhance Your Computer 
Add A 5Vi" Winchester Subsystem 


IMI lOMB fonnatlcd subsystem 2 yr* warranty , , . . . . ^1995, 

AMPEX20MB formatted subsystem 1 yr. warranty.^2695. 

AMPEX 44MB formatted subsystem 1 yr. warranty.^3595* 


Compatible with: Apple with CP/M - IBM - PC - Northstar - Xerox S20 - 
TKS 80-M.odel 11 - Tele video fi02 - Group - Codbout ZSO CPU - 

Heath/Zenith - Kay Pro - Vectorgraphic - Any ZW, S-100 System. 
FUJITSU 21MB formatted for 8" Compupro-CP/M, CP/M86, 
MPM 8-16* Hard disk sub system, (requires Disk 11) ...$2895, 

Add Memory to Your IBM-PC New Lower Prices 

AST RESEARCH Mega-Plus II, with 64K dock 

(1) serial .. ....$349* 256K dock (1) serial.$569* 

Add $50* for add'l options* SEATTLE RAM & 192K 

(1) serial .$299. Baby blue .$499* 

PERSYT - STB - MONTE CARLO - QUADRAM 

PRINCETON color momtor - or - TAXAN 

RGB Vision HI.*.$529 

Software: 

Spellbinder . .. $249* d Base II . . .$449. Supercalc . ,, $169. 
LOTUS 1-2-3 - DIGITAL RESEARCH - MICROPRO 
MICROSOFT 

Printer; 

Epson PX 80 . . $549, MX 80 . , .$349* C. Itoh 8510A . . .$399. 

Starwriter parallel or serial.. , $1225. Ribbons at discounts 

Special department for universities and user groups. We accept purchase 
orders. All prices FOB El Toro, CA. and subject to change* If you don't see 
what you want*, .call. ..we carry most systems and all software. 

In Europe contact McNeilL 138 University St., Belfast, Northern 
Ireland BT7 1 JH Telex 74351, 


mm 

Suite #166 • 2S422 Trobuco Bd.. f 10S l^jjjPKI 
€1 Toro. CR 92630 • (714) 768-8114 




Munchkin, an arcade-type 
game* As you move your 
Munchkin through the maze 
eating dots, you must avoid 
getting eaten yourself. For the 
IBM Personal Computer; 
floppy disk, $24*95. Norell 
Data Systems Corp, (see 
address above). 

1-2-3, a program that inte¬ 
grates information manage¬ 
ment, spreadsheet, and 
graphing functions. For the 
IBM Personal Computer 
(Compaq Portable Compu¬ 
ter-compatible), floppy disk, 
$495, Lotus De ve 1 op m en t 
Corp,, 55 Wheeler St., Cam¬ 
bridge, MA 02138, 

The Original Adventure, an 
adventure-type game. In 
your exploration of Colossal 
Cave you can find a fortune 
in treasure and gold, solve 
puzzles, and become a wiz¬ 
ard* For the IBM Personal 
Computer; floppy disk, 
$24.95, Norell Data Systems 
Corp. (see address above). 

The Phantom's Revenge, an 
adventure-type game. In this 
classic adventure game you 


explore above and below 
ground for the treasure while 
avoiding danger. For the IBM 
Personal Computer; floppy 
disk, $24.95, Norell Data 
Systems (see address above). 

S3Epak, an engineering pro¬ 
gram for steady “State systems 
that includes a tutorial on 
power-plant and chemical- 
system analyses as well as in¬ 
formation on a fuel-cell 
power plant* For the IBM 
Personal Computer; floppy 
disk, $50. Physical Sciences 
Inc. (see address above). 

TEIOO-FT, a utility package* 
This easy-to-use extension 
pro^am allows your compu¬ 
ter to function as a Digital 
Equipment Corporation 
VTlOO series terminal emula¬ 
tor with ASCII file transfer* 
For the IBM Personal Com¬ 
puter; floppy disk, $150, Per- 
soft Inc., 2186 U*S. Highway 
51, Stoughton, WI 53589, 

TKi Solver, a program that 
allows you to solve simple or 
complicated equations with¬ 
out knowing how to pro¬ 
gram. Just enter the equations 
you need, supply the known 
values, and press a key. For 
the IBM Personal Computer; 
floppy disk, $299. Software 
Arts Inc. (see address above)* 

A TR580 to IBM Tape 
Loader/Converier. This utili¬ 
ty program will convert a 
TRS-80 BASIC program to 
run on an IBM Personal 
Computer. For the IBM Per¬ 
sonal Computer; floppy disk, 
$25. T. R, Coxon, 33 Park¬ 
land Dr,, Elton, Chester, 
England. 

Thermopak^ an engineering 
program to calculate er^- 
thalpy, temperature, vapor 
pressure, thermal conductivi¬ 
ty, and equilibrium constants 
for pure and mixed chemical 
turbines. For the IBM Per¬ 
sonal Computer; floppy disk, 
$100. Physical Sciences Inc. 
(see address above). 
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ThermoSpak, a high-pre¬ 
cision version of Thermopak 
for dealing with water or am¬ 
monia in the evaluation of 
steam turbines. For the IBM 
Personal Computer; floppy 
disk, S200. Physical Sciences 
Inc. {see address above). 


TRS-80 

Autogrammer, a utility 
package. This automatic 
p rogr am -genera tion to ol is 
for people who need to write 
customized microcomputer- 
based programs, but do not 
know programming lan¬ 
guages. For the TRS-80 
Model II; floppy disk, 
$299.95. Roklan Corp., 3335 
North Arlington Heights Rd., 
Arlington Heights, IL 60004. 

Copy art II, a utility package. 
A word-graphics processor 
that allows you to edit, for¬ 
mat, print, fix crashed disks, 
write mailing lists, and more. 
For the TRS-80 Model I and 
111; floppy disk* $150. 
Simutek Computer Products 
Inc., 4897 East Speedway 
Blvd., Tucson, AZ 85712. 

Maxi Mail, a utility package. 
This database-management 
system allows you to manage 
an extensive mailing list, 
generate labels and reports 
quickly, and merge text with 
most word processors. For 
the TRS^ Model 111; floppy 
disk, $99,95. The Business 
Division, FOB 3435, 
Longwood, FL 32750. 

Power Driver, a utility pro¬ 
gram for use with Super- 
Scripsit that allows you to 
use the special features of the 
Epson MX80/100 printers 
such as superscripts, sub¬ 
scripts, underlining, and pro¬ 
portional modes. For the 
TRS-80 Models I and III; 
floppy disk, $29,95. Power¬ 
soft, Suite 125, 11500 Stem- 
mons Expressway, Dallas, 
TX 75229. 


Profile III Plus, a database- 
management program that 
allows you to organize files 
and manipulate data through 
storage and retrieval. It also 
performs math functions. For 
the TRS-80 Model 111, floppy 
disk, $199. Radio Shack, One 
Tandy Center, Fort Worth, 
TX 76102. 

64K Disk Utility Package, 
three utility programs: 
Romcrack, Software Print 
Spooler, and a 40K relocator. 
For the TRS-80 Color Com- 
uter; floppy disk, $23.95. 
Spectrum Projects, 93-15 
86th Dr., Woodhaven, NY 
11421. 

Speak Up! a voice-synthe¬ 
sizer program that lets you 
type in words and sentences 
to be spoken or add speech 
statements to BASIC pro¬ 
grams, For the TRS-80 Color 
Computer; cassette, $29.95. 
Classical Computing Inc., 
POB 12247, Lexington, KY 
40582. 

SuperScripsit, a program 
that simplifies word pro¬ 
cessing by eliminating the 
need for retyping. It allows 
you to type, proofread, 
revise, and print letters for¬ 
matted to your specifications. 
For the TRS-80 Model III; 
floppy disk, $199. Radio 
Shack {see address above). 


Other Computers 

Data tree, a utility package. A 
database-management sys¬ 
tem designed for use with 
mailing lists, student/teacher 
records, bibliographies, busi¬ 
ness accounts, and a variety 
of other applications. For the 
Sage II; floppy disk, $150. 
Arizona Computer Systems 
Group Inc., POB 40878, Tuc¬ 
son, AZ 85717. 

Pedigree Manager, This 
pedigree-documentation pro¬ 
gram is for breeders of pedi¬ 


greed animali to keep records 
on the lineage of animals up 
to three or four generations. 
For the Heath/Zenith 
H-/Z-89 or Z-90, floppy disk, 
$25. RCK Associates, 640 
Trephanny Lane, Wayne, PA 
19087. 

Xtal BASIC 3.1, a utility 


package. This updated ver¬ 
sion of the Xtal BASIC 2.2 
enables you to write sub¬ 
routines and insert owner- 
defined words in an auxiliary 
word table. For the Osborne 
1; floppy disk. Price not 
available. Crystal Research 
Ltd., 40 Magdalene Rd., Tor¬ 
quay, Devon, England,* 


I riir 
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This !s a fist of software packages that have been received by 
BYTE Publications during the past month, The list is corrert to the 
best of our knowledge, but it is not meant to be a ful/ description 
of the produa or the forms in which the produa is available. Jn 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the produa listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive, Instead, this list Is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro¬ 
priate) the alternate forms in which they are available. 
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June 1983 


June 

Continuing Engineering Edu¬ 
cation Courses^ George 
Washington University, 
Washington, DC, Among the 
courses available are "'Com¬ 
puter Communications Sys¬ 
tems and Networks," "A 
Phased Approach to Soft¬ 
ware Conversion," and "Mi¬ 
crocomputer Applications 
Workshop/' Course fees 
range from $625 to $855. For 
information, contact Douglas 
Green, Continuing Engi¬ 
neering Education, George 
Washington University, 
Washington, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-8512. 

Jun^ 

Courses from Ken Orr and 
Associates, various sites 
throughout the U.S. Among 
the courses being offered are 
"Structured Requirements 
Definition" and "Structured 
Systems Design/Structured 
Program Design/' Further de¬ 
tails are available from Gayle 
Giesecke, Ken Orr and Asso¬ 
ciates Inc., 1725 Gage Bivd,, 
Topeka, KS 66604, (800) 

255-2459; in Kansas, (913) 
273-0653. 

June 

Courses from Q.E.D. Infor¬ 
mation Sciences, various sites 
throughout the U.S. Some of 
the courses listed are "Sys¬ 
tems Analysis Workshop/' 
"Project Management and 
Control/' and "Data Analy¬ 
sis/' Address inquiries to 
Priscilla Goudreault, Q.E.D, 
Information Sciences Inc., 
Q.E.D. Plaza, FOB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 

June 

Data Processing Courses, 
Hartford Graduate Center, 


Hartford, CT. Among the^ 
courses being offered are 
"ANS COBOL Programming 
Workshop 1" and "CICS/VS 
Macro Level Coding Work¬ 
shop." These data-processing 
courses are available for on¬ 
site presentation. For details, 
contact Don Florek, The 
Hartford Graduate Center, 
275 Windsor St,, Hartford, 
CT 06120, (203) 549-3600, 
ext. 252, 253, or 254. 

June 

Intel Microcomputer Work¬ 
shops, various sites through¬ 
out the U.S, Among the 
workshops to be held are “In¬ 
troduction to Microproces¬ 
sors" and "lAPX 86, 88, 186 
Microprocessors/' Intel Cus¬ 
tomer Training courses are 
available for on-site presenta¬ 
tion. For details, contact Intel 
Corp., Mail Stop SV3-1, 3065 
Bowers Ave., Santa Clara, 
CA 95051. 

June 

Intensive Seminars of Interest 
to Data Processing Profes¬ 
sionals, Boston metropolitan 
area. Among the two- to five- 
day seminars offered are 
"Project Management" and 
"Creative Problem Solving." 
Registration fees range from 
$495 to $975. For a seminar 
bulletin, contact Ms. Ginny 
Bazarian, Office of Con¬ 
tinuing Education, Higgins 
House, Worcester Polytech¬ 
nic Institute, Worcester, MA 
01609, (617) 793-5517. 

June 

Management Development 
Programs, Providence, Rl, 
Boston, MA, and Hartford, 
CT. The Center for Manage¬ 
ment Development offers 
seminars on a variety of 
topics, including communica¬ 
tions, industrial relations, 
and electronic data process¬ 
ing. Many of the Centers 
programs can be conducted 
on location for your organi¬ 


zation. For details, contact 
The Center for Management 
Development, Bryant Col¬ 
lege, Smithfield, RI 02917, 
(401) 231-1200, ext. 314. 

June 

Microprocessor Seminars, 
Rochester Institute of Tech¬ 
nology, Rochester, NY. Five 
one-week seminars are of¬ 
fered; "Basic 8085," "Ad¬ 
vanced 8085," "Basic 6800," 
"Advanced 6800," and "Ad¬ 
vanced Digital Electronics." 
Hands-on experience is pro¬ 
vided. The fee is $480. Con¬ 
tact Jeanne Berry or Stacy 
Jordan, Rochester Institute of 
Technol ogy, Rochester, NY 
14627, (716) 475-2915. 

/urie 

Office Automation: Tee to 
Green, various sites through¬ 
out the U.S. This three-day 
seminar for administrative 
and information-systems pro¬ 
fessionals addresses produc¬ 
tivity issues and opportuni¬ 
ties presented by automating 
the office workplace. Semi¬ 
nar objectives include estab¬ 
lishing long-range office sys¬ 
tems plans and developing in¬ 
tegrated communications sys¬ 
tems. The fee is $385 for 
members of the Data Pro¬ 
cessing Management Associa¬ 
tion Education Foundation 
(DPMA/EF) or $410 for non¬ 
members. For registration in¬ 
formation, contact DPMA/ 
EF Conferences, D. L. Hiller 
& Associates, 14536 Island 
Dr., Sterling Heights, MI 
48078, (313) 247-8444. 

ProfessionaJ Development 
Seminars, various sites 
throughout the U.S. Data 
communications, database 
management, software and 
systems, and computer-aided 
design/manufacturing are 
some of the ^eas investigated 
in seminars offered by the In¬ 
stitute for Advanced Tech¬ 


nology. For a catalog, con¬ 
tact the Registrar, Institute 
for Advanced Technology, 
Control Data Corp., 6003 
Executive Blvd., Rockville, 
MD 20852, (800) 638-6590: in 
Maryland, (301) 468-8576. 

June 

Seminars in Simulation, 
Management, Statistics, and 
Computer Science, various 
sites throughout the U.S. 
"Simulation Modeling for 
Decision Making," "Database 
Design," and ''Systems 
Analysis and Design" are 
some of the topics to be pre¬ 
sented. For information, con¬ 
tact The Institute for Profes¬ 
sional Education, FOB 756, 
Arlington, VA 22216, (703) 
527-8700. 

June-Ju!^ 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Com¬ 
puter Graphics/' "Hands-On 
Pascal Workshop," “Defining 
Software Requirements, 
Specifications, and Tests," 
and "Computerized Robots/' 
Fees range from $695 to $845. 
For information, contact 
Ruth Dordick, Integrated 
Computer Systems, 3304 
Pico Blvd., FOB 5339, Santa 
Monica, CA 90405, or call 
(213) 450-2060. 

June-Jul^ 

Productivity '83, various sites 
throughout the U.S. and 
Canada. Hewlett-Packard's 
hands-on showcase of more 
than 32 computer products 
and 17 seminars is designed 
for both professionals and 
novices and aims to provide 
solutions to problems con¬ 
fronting the data processing 
industry. For details, call 
(800) 453-9500. 

June-July 

Software Workshops in 
MMSFORTH, Boston metro- 
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politan area. These work¬ 
shops are public versions of 
the professional training 
Miller Microcomputer Ser¬ 
vices (MMS) offers client 
companies in support of its 
MMS FORTH product line. A 
variety of topics and skiE 
levels are covered. Full details 
are available from Miller 
Microcomputer Services, 61 
Lake Shore Rd., Natick, MA 
01760, (617) 653-6136. 

June-lut^ 

Technical Courses from 
Zilog, Campbell, CA. A wide 
variety of such courses as 
''Advanced Peripherals/' "C 
Programming/' and ''ZEUS/ 
System 8000 User Course" 
are offered. Fees range from 
$175 to $875. For a complete 
schedule, contact Zilog Inc., 
Training and Education De¬ 
partment, 1315 Dell Ave,, 
Campbell, CA 95008, (408) 
370-8092. 

Jun^-August 

Courses in C Language and 
Unix, various sites through¬ 
out the U.S. Three 5-day 
courses are offered by Plum 
Hall Lnc. The ''C Program¬ 
ming Workshop" is a hands- 
on course that covers all 
aspects of the C language for 
individuals able to program 
in another language. The 
"Advanced C Topics Semi¬ 
nar" covers efficiency, port¬ 
ability, readability, de¬ 
bugging, packaging, and in¬ 
terfacing. The "Unix Work¬ 
shop" b an introductory 
course that focuses on soft¬ 
ware development. For fur¬ 
ther details, contact Joan 
HaU, Plum Hall Inc., 1 
Spruce Ave., Cardiff, NJ 
00232, (609) 927-3770. 

Engineering Summer Confer" 
ences, Chrysler Center for 
Continuing Engineering Edu¬ 
cation, North Campus, Uni¬ 
versity of Michigan, Ann Ar¬ 
bor. More than 25 courses are 
offered in aerospace, chemi¬ 


cal, civil, environmental, 
electrical, fluid, computer, 
information, and control en¬ 
gineering. One-week course 
fees range from $500 to $775; 
two-week courses are $875. 
For course outlines and regi¬ 
stration details, contact Engi¬ 
neering Summer Confer¬ 
ences, 200 Chrysler Center, 
North Campus, University of 
Michigan, Ann Arbor, MI 
48109, (313) 764-0490. 


}uTte-October 

Courses from the AM A, 
various sites throughout the 
U.S, The American Manage¬ 
ment Associations (AMA) of¬ 
fers an on-going series of 
seminars in such areas as 
human resources, informa¬ 
tion systems, and manufac¬ 
turing and technology man¬ 
agement. In-house develop¬ 
ment and training seminars 
can be arranged. For infor¬ 
mation on AMA membership 
or seminar particulars, con¬ 
tact the American Manage¬ 
ment Associations, 135 West 
50th St., New York, NY 
10020, (212) 586-8100. 


June-Decemher 

IEEE Conferences and 
Meetings, various sites 
around the world. The In¬ 
stitute for Electrical and Elec¬ 
tronics Engineers (IEEE) 
sponsors conferences, meet¬ 
ings, and workshops cover¬ 
ing high-technoJogy issues. 
For details, contact the IEEE 
Computer Society, Suite 300, 
1109 Spring St., Silver Spring, 
MD 20910, (301) 509-0142. 

June-December 

Intensive Two-Day Seminars 
for Profession a! Develop¬ 
ment, Worcester Polytechnic 
Institute, Boston metropoli¬ 
tan area and Hartford and 
Stamford, CT. Among the 
seminars being offered are 
"The Engineer as Manager," 
'Inventory Control: Using 
Computers," and ''Funda¬ 
mentals of Data Processing." 
For in-house seminar infer- 


COMPUTER 

THE„SOFTWARE STORE 

2549 Cleveland Gfanile Ciiy, IL 62040 

CALL or WRITE FOR FREE CATALOG 

Phone Toll Free 1-800-851-8791 

In Illinois Call (618) 876-2155 

9 A.M.-3 P.M, WEEK DAYS ~ 9 A.M.-5 P.M, SATURDAYS 

15 %- 35 % DISCOUNTS 



j GAMES-BUSINESS and HOME/PERSONAL 

SOFTWARE 

Apple, Atari, Commodore, Vic 20,TI, 
TRS, IBM, CP/M 


SUPER JUNE SPECIAL 

Take ADDITIONAL 10% DISCOUNT 

On These Already Discounted Programs 
If You Place Your Order By 6/30/83 

2 AXX 0 N.$ 33.95 LIST HANDLER.... S 75 39 

MYSTERY HOUSE.. $ 13.39 WORD HANDLER .. {169 flO 
. { 13.39 PFS: REPORT.{ 106.00 

"Earn FREE Software with our Bonus Plan." 


See Catalog!! 

We accept MasterCard or VISA 


^Calll-800^851-8791 


IliinaisRes. Call 1-g 18-8 7&-21S5 
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mation, call Robert J, Hall at 
(617) 793-5574, For a seminar 
bulletin and registration 
details, contact Ms. Ginny 
Bazarian, Office of Con¬ 
tinuing Education, Higgins 
House, Worcester Polytech- 
nic Institute, Worcester, MA 
01609, (617) 793-5517. 

June-Decemher 

Systems Development Docu¬ 
mentation: Forms Method, 
various sites throughout the 
U,S, and Canada. This one- 
day seminar is designed for 
data-processing managers, 
project leaders, program¬ 
mers, and technical writers. 
Topics to be covered include 
system design documenta¬ 
tion, format and style guide¬ 
lines, and options for end- 
document publication. The 
course fee is $155, which in¬ 
cludes all materials. In-com- 
pany presentations are avail¬ 
able for groups of 10 or more. 
For details, contact Technical 
Communications Associates 
Inc., 1250 Oakmead Park¬ 
way Sunnyvale, CA 

94066, (800) 227-3800, ext, 
977; in California, (800) 
792-0990, ext. 977, or (408) 
737-2665. 

June 10-12 

International Conference on 
Databases in the Humanities 
and Social Sciences- 
ICDBHSS/03, Douglass Col¬ 
lege, Rutgers University, 
New Brunswick, NJ. Speak¬ 
ers from 24 countries will pre¬ 
sent papers on the structure, 
accessibility, and uses of 
databases in fields that in¬ 
clude archaeology, religion, 
music, and law. The confer¬ 
ence language is English. 
Registration fees are $80. For 
information, contact Dr. 
Robert Allen, Bishop House, 
Room 306A, Rutgers Univer¬ 
sity, New Brunswick, NJ 
08903, (201) 932-7335 or 

(201) 932-7505, 

/une IMZ 

NJ-NY-CT Microcomputer 
Show and Flea Market, 


Meadowlands Hilton Hotel, 
New Jersey Sports Complex, 
East Rutherford, NJ, More 
than 75 commercial exhibi¬ 
tors and 200 Oea-market 
booths will feature hardware, 
software, magazines, and ac¬ 
cessories for all popular com¬ 
puting systems ranging from 
Apple to Zerdth, Registration 
is $5 for adults and $2 for 
children under 12, Contact 
Kengore Corp., POB 13, 
Franklin Park, N] 08823, 
(201) 297-2526. 


2J-I5 

Analysis and Design- 
Oriented Techniques, Los 
Angeles, CA. For details on 
this power-electronics course, 
contact Teslaco, Suite 6, 490 
South Rosemead Blvd., Pasa¬ 
dena, CA 91107, (213) 

795-1699, 

June lS-15 

The Sixteenth Annual Asso¬ 
ciation of Small Computer 
Users in Education Confer¬ 
ence, Taylor University, Up¬ 
land, IN, This conference will 
feature formal papers and de¬ 
monstrations of both the aca¬ 
demic and administrative 
uses of computers. Topics on 
the agenda include "Artificial 
Intelligence in the Small Col¬ 
lege'* and "How to Manage 
the Microkids." A one-day 
seminar on data communica¬ 
tions will be held. Further in¬ 
formation is available from 
Dr, Wally Roth, Department 
of Information Science, 
Taylor University, Upland, 
IN 46989, (317) 998-2751, 
ext. 269, 

June 13-15 

Systematic Software Mainte¬ 
nance, Chicago, IL. Topics to 
be addressed include struc¬ 
tured methodologies, solu¬ 
tions for effective testing, 
resource allocation, and sta¬ 
tus determination. Full details 
are available from Edu teach 
Inc,, Suite 907, 162 North 
State St,, Chicago, IL 60601, 
(312) 641-1370, 


Jurw 14-16 

Introduction to Microproces^ 
sors. University of Texas, 
Austin. This course will stress 
basic concepts with hands-on 
experience. Participants will 
write and run simple pro¬ 
grams on a Z80-ba&ed Micro- 
Professor training system. 
Contact the College of Engi¬ 
neering, University of Texas, 
Austin, TX 78712, (512) 

471-3396. 


June 14-16 

Ohmcon/03, High Technol¬ 
ogy Electronics Exhibition 
and Convention, Cobo Hall, 
Detroit, Ml. For details, con¬ 
tact Electronic Conventions 
Inc., 999 North Sepulveda 
Blvd,, El Segundo, CA 
90245, (800) 421-6816; in Cal¬ 
ifornia, (213) 772-2965, 


June 14-16 

Technology Opportunity 
Conference, Washington, 
DC. This conference will fo¬ 
cus on the convergence of 
optical-storage, videodisc, 
and computer technologies. 
For full details, contact Tech¬ 
nology Opportunity Confer¬ 
ence, POB 14817, San Fran¬ 
cisco, CA 94114, (415) 

626-1133. 

/uire 24-J5 

Tectronica, Earls Court Exhi¬ 
bition Centre, London, Eng¬ 
land, This exhibition on 
laboratory technology aims 
to show the latest in instru¬ 
mentation, equipment, and 
services for life and physical 
sciences. For details, contact 
Good Relations Ltd., 15 Ade¬ 
line Place, London WClB 
3AJ, England; tel: (01) 
636-6561; Telex: 265903. 

June 15-17 

Basics of Power Electronics, 
Los Angeles, CA. For infor¬ 
mation on this course, con¬ 
tact Teslaco, Suite 6, 490 
South Rosemead Blvd., Pasa¬ 
dena, CA 91107, (213) 

795-1699. 


June 15-17 

The Twenty-first Annual 
Meeting of the Association 
for Computational Linguis¬ 
tics, Massachusetts Institute 
of Technology, Cambridge, 
MA. Papers to be presented 
will address syntax, the re- 
p resen tati on of knowledge, 
machine and machine-aided 
translation, and other linguis¬ 
tically and computationally 
significant topics. Informa¬ 
tion is available from Don 
Walker, Artificial Intelligence 
Center, SRI International 
EJ278, Menlo Park, CA 
94025, (415) 859-3071. 

June 16-17 

Clinical Laboratory Com¬ 
puters: Symposium 1983, 
Towsley Center for Con¬ 
tinuing Medical Education, 
Ann Arb or, ML Course 
credit will be offered. Con¬ 
tact the Office of Continuing 
Medical Education, Towsley 
Center Box 057, University of 
Michigan Medical School, 
Ann Arbor, Ml 48109, (313) 
763-1400. 

June 16-lS 

Perso nal C ompu ter Inter¬ 
facing and Scientific Instru¬ 
ment Automation, Reston, 
VA. This workshop provides 
each participant with hands- 
on experience in wiring and 
testing interfaces. The fee is 
$395. Call or write Dr. Linda 
Leffel, C.E.C,, Virginia Poly¬ 
technic Institute and State 
University, Blacksburg, VA 
24061, (703) 961-4848. 

June 17-19 

PC *83/West, Brooks Hall/ 
Civic Center Complex, San 
Francisco, CA. This show 
will bring together users, de¬ 
velopers, distributors, and re¬ 
tailers of products that are 
compatible with the IBM Per¬ 
sonal Computer. Seminars, 
workshops, demonstrations, 
and a conference program 
will aim to educate users on 
product features and capabil¬ 
ities. Further details are avail¬ 
able from Northeast Exposi¬ 
tions, 826 Boylston St., 
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Chestnut HiJl, MA 02167, 
(800) 841-7000; in Massachu¬ 
setts, (617) 739-2000, 

iurte 19 23 

Conference on Computer 
Vision and Pattern Recog- 
nition-CVPR '83, Crystal 
City Hyatt, Arlington, VA. 
This program, at one time 
called the Pattern Recog¬ 
nition and Image Processing 
Conference, provides a fo¬ 
rum for the presentation of 
papers on vision, pattern re¬ 
cognition, and image process¬ 
ing. For full details, write to 
CVPR '83, FOB 639, Silver 
Spring, MD 20901. 

June 19-24 

Problem Solving Leadership, 
Washington, DC. This work¬ 
shop, designed to help man¬ 
agers and technical leaders 
enhance their problem¬ 
solving effectiveness, is spon¬ 
sored by the Data Processing 
Management Association Ed¬ 


ucation Foundation. Further 
information is available from 
Judy Cook, Weinberg & 
Weinberg, R R #2, Lincoln, 
NE 68505, (402) 781-2542. 

June 20-24 

Physical Data Analysis, Co¬ 
lumbia Inn, Columbia, MD. 
For details, contact the Con¬ 
tinuing Education Institute, 
Oliver's Carriage House, 
5410 Leaf Treader Way, Co¬ 
lumbia, MD 21044, (301) 
596-0111; on the West Coast, 
(213) 824-9545. 

June 2D-/u/y 15 

Computers in Education 
'83—CE '83, Rutgers Univer¬ 
sity, New Brunswick, NJ. 
The theme of this conference 
is ''Necessary Direction for 
Computer Education: Navi¬ 
gational Aids for the 80s." 
The focus will be on the im¬ 
pact of microcomputers on 
elementary, secondary, and 
college-level education. Con¬ 


ference highlights include 
presentations, special-interest 
sessions, a software ex¬ 
change, film festival, and a 
variety of exhibits. The fee 
for the conference is $145. 

Running concurrently with 
CE 'S3, the Summer Institute 
for educators offers 40 short 
courses, ranging in length 
from one to twelve days. 
Topics include "The Turtle is 
the Teacher: An Introduction 
to Logo," "Using Computers 
in the Elementary School," 
and "Algorithm Design." 
These courses are $95 per 
day; preregistration is re¬ 
quired, For additional infor¬ 
mation, contact Dr. Mitchell 
E. Batoff, Director CE '83, in¬ 
stitute for Professional Devel¬ 
opment, Suite D, 245 Nassau 
St., Princeton, NJ 08540, 
(609) 924-8333, 

June 21-23 

The Engineer as a Manager, 
Quail Lodge, Carmel, CA. 


For details, contact the Con¬ 
tinuing Education Institute, 
Oliver's Carriage House, 
5410 Leaf Treader Way, Co¬ 
lumbia, MD 21044, (301J 
596-0111; on the West Coast, 
(213) 824-9545. 

June 22-24 

Machine Vision/Image Un¬ 
derstanding, Los Angeles, 
CA. For details, contact the 
Continuing Education Insti¬ 
tute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; on the West 
Coast, (213) 824-9545, 

iune 23 

The Twenty-second Annual 
Technical Symposium of the 
Washington DC Chapter of 
the Association for Comput¬ 
ing Machinery, National Bu¬ 
reau of Standards, Gaithers¬ 
burg, MD. The theme for this 
event is "Microcomputer Sys¬ 
tems: Tools or Toys?" Topics 


Your customer 
gets a receipt. 

You get: 

n On-line Inventory control. □ Printed price tags. 

□ A 65,000 item Inventory. □ Sales by employee. 

□ Data for 09 sales departments. □ Financial statements. 

□ Real-time price lookup. □ Budget analysis, 

n Detailed daily reports. 

With an ARBA Register on the sales counter and the point- 
of-sale software interfaced to virtually any computer, your 
business stays as up-to-the-minute 
as your last customer 
purchase. 

ARBA 

ARBA Fine Business 
Computing Corporation 
890 E. Roosevelt Rd 
Lombard, Illinois 60148 
(312)620-8566 




ystetti. 


4 ports; supports 5Vj' ond 8' drives 
ond/or Winchester) on some coble. 

4 Of 6 AAHz, 64KRAM. 2 seriol i/O, I porollel. CTC 

• Supports 8MB Amlyn floppy- CP/AA® nnd BIOS included. 

• Pockoge prke: $1,195.00 [OEM pricing upon request). 

May be punchcjsed seporaiely. Windiesier ond floppy drives ovoilable. 


SIGEN Corporation _ 

1800 Wycili Dr., #6, Santa Clara, CA 95054 
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of interest include systems 
software, human factors, and 
office systems. For further de¬ 
tails, contact Howard Weeks 
Associates, 1S201 Shady 
Grove Rd,, Rockville, MD 
20850. 


June 23-24 

Computer Graphics in De¬ 
sign, Chicago, IL. This semi¬ 
nar begins with the historical 
development of computer im¬ 
ages and an introduction to 
graphics programming. It 
ends with participants using a 
digital-art system to create 
charts, graphs, and free-foim 
art. It's sponsored by the 
Dynamic Graphics Educa¬ 
tional Foundation (DGEF), 
For a catalog and registration 
details, contact DGEF, De¬ 
partment R, 6000 North 
Forest Park Dr., POB 1901, 
Peoria, IL 61656, (309) 

688-8866, ext. 505, 


ftitte 23-24 

Shared Information Manage¬ 
ment Seminar, Hyatt Re¬ 
gency, Chicago, IL, This 
seminar is designed for de¬ 
partment heads, information- 
center managers, senior ap¬ 
plications personnel, and 
data-processing support co¬ 
ordinators. It strives to ex¬ 
plain how to manage the de¬ 
velopment of new systems 
with reduced risk and how to 
introduce new flexibility into 
data processing. The fee is 
$455, Group discounts are 
available. For further infor¬ 
mation, contact Bob Mishler, 
Boeing Computer Services 
Co,, Education and Training 
Division, POB 24346, Mail 
Stop 9A-90, Seattle, WA 
98124, (800) 342-7700; in 

Washington, call collect, 
(206) 575-7700. 

lune 23-25 

TTie Executive Microcom¬ 
puter Conference & Exposi¬ 


tion, Sheraton Centre, New 
York, NY. The main confer¬ 
ence program will offer ses¬ 
sions ranging from how to 
buy a personal computer to 
new and future trends in per¬ 
sonal computing, A special 
seminar for educators and ad¬ 
ministrators, ''Microcom¬ 
puters in Education,'' will 
highlight issues in education¬ 
al computing. For details, 
contact CW Communications 
Inc,, 375 Cochituate Rd,, 
POB 880, Framingham, MA 
01701, (800) 225-4698; in 

Massachusetts, (617) 879- 

0700. 

June 27-28 

Computer Literacy for Law¬ 
yers, San Francisco, CA. This 
seminar is intended to intro¬ 
duce attorneys to basic com¬ 
puter concepts and their afi’ 
plication to the practice of 
law. Topics will include the 
specific uses, costs, and bene¬ 
fits of using computers in 


legal practice. The fee is $550, 
which includes reference 
materials. Group discounts 
are available. For further in¬ 
formation, contact Kathryn 
Mann, Center for Legal 
Studies, 1926 Arch St,, Phila¬ 
delphia, PA 19103, (215) 

732-6999. 


June 27-JO 

The World of CAD/CAM, 
Marriott Resort, Newport 
Beach, CA, This seminar pro¬ 
vides an overview of how 
manufacturing will change as 
the automated factory be¬ 
comes a reality. It will consist 
of four one-day presentations 
in computer-aided engineer¬ 
ing, design, manufacturing, 
and computer-integrated 
manufacturing. For a bro¬ 
chure, write or call the Center 
for Manufacturing Technol¬ 
ogy, 4170 Crossgate Dr., 
Cincinnati, OH 45236, (513) 
791-8801. 



Leap into 
a new 
dimension 

with 

ecC! 


ORDER BV PHONE OR BY MAIL —Specify products and disk format — Manuals only SIO 


MANX 


sofcwar'e systiems 

Box 55, Shrewsbury. NJ. 07701 (ZOl) 78<F4004 

CP f M FORM ATS: S" STD. H EATH, APPLE. QSSO RN E, NORTHSTAR OUTSIDE USA - Add 410 
In N.J. add 6% saltr&tax 


C compilers - COMMON FEATURESr 

" UNIX VER 7 compatibility > standard float, double, and long support > run time library with full I/O 
and source • fast compilation and execution • fulHanguage • cross compilers available 


AZTEC C II CP/M (MP/M) Sl9S 

■ produces relocatable &Q60 source cade * assembler and linker supplied • MSO interface • S1D/Z51D 
debugger interface • library utility < APPLE requires Z80 and 16K card 


AZTEC C ][ APPLE DOS S199 

• produces fast retocatableSSDZ sourcecode * relocating assembler supplied > APPLE SHELL * VED editor 
> library and other utilities ■ requires 16K card 


AZTEC CBS IBM PC MSDOS CP/M-8& $249 
■ produces relocatable 8088/BOSS source code • assembler and linker supplied 
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June 27-JuIy I 

Auditiiig Integrity Controls 
in the Contemporary Com¬ 
puter Environment, San 
Diego, CA, This program is 
designed to provide an over¬ 
view of the computer en¬ 
vironment, its controls, and 
its interrelationships. It com¬ 
bines theoretical and prac¬ 
tical approaches for elec¬ 
tronic data-processing audit¬ 
ing, with an emphasis on In¬ 
tegrity controls and related 
operational concerns. Further 
details are available from 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd,, Carol Stream, 
IL 60187, (312) 682-1200. 

June 27-Juty 1 

Managing the Development 
and Introduction of New 
Products, University of Wis¬ 
consin, Madison* The fee for 
this course is $595. Contact 
William C. Dries, University 
of Wisconsin-Extension, De¬ 
partment of Engineering and 
Applied Science, 432 North 
Lake St., Madison, WI 
53706, (608) 262-2061. 

June 27-July 1 

Physical Data Analysis, 
Miramar-Sheraton Hotel, 
Santa Monica, CA* For de¬ 
tails, contact the Continuing 
Education Institute, Oliver's 
Carriage House, 5410 Leaf 
Treader Way, Columbia, 
MD 21044, (301) 596T)111; 
on the West Coast, (213) 
824-9545. 

June 2S-S0 

National Educational Com¬ 
puter Conference, New York 
Stader Hotel, New York, 
NY, The theme of this con¬ 
ference is "Higher Instruc¬ 
tional Techniques in Educa¬ 
tion*'' Seminars, exhibits, 
hands-on demonstrations, 
and workshops will highlight 
this event. Additional in¬ 
formation is available from 
the National Educational 
Computer Library, POB 293, 
New Milford, CT 06776, 
(203) 354-7760, 


June 29-Juiy 1 

Microcomputers, Electronic 
Toys, and Genius Machines 
in Early Childhood Educa¬ 
tion, Teachers College, Co¬ 
lumbia University, New 
York, NY. This conference 
will examine the growing use 
of new technology in the 
entertainment and education 
of children* Events will in¬ 
clude panel discussions, 
workshops, a computer fair, 
and a film festival. Par¬ 
ticipants can attend on a non- 
credit basis for $125 or for 
graduate credit at $240 per 
point. For further informa¬ 
tion, contact the Program in 
Early Childhood Education, 
Box 9, Teachers College, Co¬ 
lumbia University, New 
York, NY 10027, (212) 

678-3971, 


June 29-JuIy 1 

Tertiary Education for the 
Age of Communications, 
Royal Melbourne Institute 
of Technology, Melbourne, 
Australia. Formal presenta¬ 
tions will focus on the educa¬ 
tional implications of new 
technologies on the needs of 
industry and the require¬ 
ments of curriculum develop¬ 
ment. Areas of interest in¬ 
clude telecommunications, 
engineering, and computer 
and information sciences* For 
details, contact the Inter¬ 
national Conference on Com¬ 
munications, Royal Mel¬ 
bourne Institute of Technol¬ 
ogy, G.P.O* Box 2476V, 
Melbourne, Victoria 3001, 
Australia; tel* 3452822; 
Telex: AA36406. 


July 1983 


July 

Contiriuing Engmeering Edu¬ 
cation Courses, George 
Washington University, 
Washington, DC. Among the 
courses offered are "Hands- 
On Pascal Computer Pro¬ 
gramming," "Reliability of 
Computer Software and 


Circle 301 on Inquiry card. 


UILil Ullli Oi J 

—ww n r rsM 

III 81 

ir^r" 



-«tfPjijiino 

• SIZE'S^ nappyllEMew 

• SPEED. Twice 

• COMPAtmirv-TCMiimwtMifi 

w IMI4>Cf CP/ir Tmtodttjf s m, any 8 N pMW peri, m 
Z-iHf eomputtr auch as )t«ro)i» T AfeatJ i i y itol l rtK 

Advantagtf NECf AVl4q<t«! 

■ EXCEPTHMAL WAnRAMTV - Compnliiflitive 1 year parK and Mur. 

• HOTMHG ELSE TO BUT - Subsyslena Include diA, cliaasis will) 
pewar supply, eontraRei, cables, Hardware adapter end seltwen pkg. 

• OEM quanitly nne prtcas start as low as $ZB64. 


ASSOCIATES! 

0720 Old CourtMuse Road, Vienna. Virginia 22180 

7oa-2fi<S7«;t 


CHANGE YOUR LETTER 
WRITING DRUDGERY INTO 
PUSHBUTTON LUXURY. 

If you're still writing all your business letters your¬ 
self, you're spending a lot of time, energy and money on 
needless drudgery* 

You need LetterBANKT^ 

The inexpensive word processing applications 
package designed to free you from all that - while 
making your essential day-to-day correspondence appear 
more businesslike and professional than ever* 

LetterBANK is no ordin^ form letter package. It's 
a sophisticated piece of applications software with over 
200 professionally written letters you can use as is, 
expand, modify or even rewrite to exactly fit your needs. 

There are letters for hiring and firing, sales promos, 
product introductions, collection of overdue accounts, 
information requests, internal memos, news releases - 
you name it and there's a LetterBANK letter to cover it* 

Best of all, LetterBANK is a luxury you can afford. 
Because the entire package costs just $99. 

Ask for it wherever you buy business computer 
software. Or order direct by calling 1-800-972-5600 (in 
NH 431-4800)* C*0*D*, VISA, and MasterCard accepted. 



U you're not luliif LetterBANK, you're not reilly 
udnf your word proceuoc. 


A product of The Wyndhim Gfoup. Ltd. 

BusinmApplicAtioiTE Softi*ajE/125 Mirona Road/Portsmouth, NH03S01/<6CI3| 431-4800 
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Computing Networks," and 
"Computer Memory Sys¬ 
tems." Fees range from $625 
to $855» For details, contact 
Douglas Green, Continuing 
Engineering Education, 
George Washington Univer¬ 
sity, Washington, DC 20052, 
(800) 424-9773; in the District 
of Columbia, (202) 676-8512. 

July-October 

Repair of Microcomputer- 
based Equipment, various 
sites throughout the U.S. and 
Canada. This seminar de¬ 
scribes general servicing prac¬ 
tices that are applied to the 
subsystems of any micropro¬ 
cessor family. This lecture/ 
laboratory sequence is in¬ 
tended for field-service per¬ 
sonnel, engineers, and tech¬ 
nical writers. For details, con¬ 
tact the Registrar, Testek 
Consultants Inc,, 1000 North 
Patton St., Arlington 
Heights, IL 60004, (312) 

577-2134. 

/u/y 5-7 

Technology Opportunity 
Conference, London, Eng¬ 
land. For details, see June 
14-16. 

July 5-August 4 

Laboratory Use of Micro¬ 
computers, Bran dels Univer¬ 
sity, Waltham, MA. This is 
an introductory, hands-on 
course in data-acquisition by 
microcomputer. Topics of in¬ 
terest include the use of the 
IEEE-488 parallel interface 
bus, handshaking, analog-to- 
digital and digital-to-analog 
conversion, and vectored in¬ 
terrupts. Participants will be 
expected to produce execu¬ 
table programs for each 
method. Some knowledge of 
BASIC is required. Tuition is 
$495 and the course fee is 
$15. For details, contact the 
Summer School Office, 
Brandeis University, 
Waltham, MA 02254. 

July 8-20 

Computerfest '83: The Eighth 
Annual Midwest Affiliation 


of Computer Clubs Compu¬ 
terfest, Harbourfront, Tor¬ 
onto, Ontario, Canada. Sem¬ 
inars, exhibits, drawings, a 
computer flea market, and an 
auction will cover a broad 
range of topics, including 
computer languages and ap¬ 
plications for the disabled. 
Carl Helmers, editor of 
Robotics Age magazine, is 
the featured speaker. Further 
information is available from 
the Toronto Region Associa¬ 
tion of Computer Enthusi¬ 
asts, POB 6922, Toronto, 
Ontario M5W 1X6, Canada. 

July 10-11 

The Role of Microcomputers 
in Music Education, Triton 
College, River Grove, IL. 
Seminars, workshops, de¬ 
monstrations, and manufac¬ 
turer displays will highlight 
this event. Topics of interest 
include ear training, improvi¬ 
sation, computer basics for 
the teacher, choosing the 
right computer, and using 
computers in music for the 
disabled. The fee is $25 a day; 
$40 for both days. For de¬ 
tails, contact Michael Ferrelli, 
Triton College, 2000 Fifth 
Ave., River Grove, IL 60171. 

July 11-13 

The 1903 Summer Computer 
Simulation Conference, 
Hyatt Regency, Vancouver, 
British Columbia, Canada. 
Full details are available from 
the St>ciety for Computer 
Simulation, POB 2228, La 
Jolla, CA 92038, (714) 

459-3888. 

July 11-15 

Technology Opportunity 
Conference, Los Angeles, 
CA. For details, see lune 
14-16. 

July 12-14 

Audio-Visual America, 
Hyatt Regency Hotel, Chica¬ 
go, IL. The second annual 
Audio-Visual America will 
feature hardware and soft¬ 
ware exhibits, screenings of 
shows, and approximately 60 


workshops on planning, pro¬ 
duction, and management. 
For more information, con¬ 
tact A-V America, IF Asso¬ 
ciates, 3150 Spring St,, Fair¬ 
fax, VA 22031, (703) 

273-8272. 

July 14-15 

Computer Graphics in De¬ 
sign, Seattle, WA. For de¬ 
tails, see June 23-24, 

July 14-16 

Personal Computer Inter¬ 
facing and Scientific Instru¬ 
ment Automation, Charles¬ 
ton, SC. For details, see June 
16-18. 

July 18-26 

Microcomputer-based Instru¬ 
mentation for Schools, Mid¬ 
dletown, OH. This workshop 
is designed for science and 
mathematics teachers in both 
secondary and undergraduate 
levels. Participants will learn 
how to construct and use 
simple, low-cost analog-to- 
digital and digital-to-analog 
converters for monitoring 
and controlling physical 
phenomena in classrooms 
and laboratories. Contact Bill 
Rouse, 301E McGuffey Hall, 
Miami University, Oxford, 
OH 45056, (513) 529-2141. 

July 20-21 

Token-based Local Net¬ 
works, Washington, DC. 
This program is the second of 
four parts in the Architecture 
Technology Corporation's 
1983 Forum Series. The series 
will bring together manufac¬ 
turers and users of local net¬ 
work schemes to exchange in¬ 
formation in an informal set¬ 
ting. The format includes pre¬ 
sentations, panel discussions, 
and a technological sum¬ 
mary. The fee is $395 per per¬ 
son. For details, contact the 
Architecture Technology 
Corp., POB 24344, Minnea¬ 
polis, MN 55424, (612) 

935-2035. 

July 21-22 

Shared Information Manage¬ 
ment Seminar, Hyatt Re¬ 


gency, Cambridge, MA. For 
details, see June 23-24. 

July 25-28 

The World of CAD/CAM, 
Dunfey's Resort, Hyannis, 
MA. For details, see June 
27-30. 

July 25-29 

Robot Manipulators, Com¬ 
puter Vision, and Automated 
Assembly, Artificial Intelli¬ 
gence Laboratory, Massachu¬ 
setts Institute of Technology, 
Cambridge, MA. The empha¬ 
sis of this short course will be 
on developing strategies for 
the solution of problems that 
will arise in advanced auto¬ 
mation: sensing, spatial rea¬ 
soning, and manipulation. 
The use of current industrial 
robots and binary vision sys¬ 
tems will be covered. For de¬ 
tails, contact the Director of 
the Summer Session, Room 
E19-356, Massachusetts Insti¬ 
tute of Technology, Cam¬ 
bridge, MA 02139. 

July 25-29 

SIGGRAPH '83, Detroit, ML 
This is the tenth annual con¬ 
ference on computer graphics 
and interactive techniques 
sponsored by the Special- 
Interest Group on Computer 
Graphics of the Association 
for Computing Machinery 
{SIGGRAPH ACM). This 
show features tutorials, films 
and video tapes, exhibits of 
computing equipment, and a 
formal technical program. 
For full details, contact the 
SIGGRAPH '83 Conference 
Office, 111 East Wacker Dr., 
Chicago, IL 60601, (312) 

644-6610. 


August 1903 


August 2-4 

Microprocessor Background 
for Management Personnel, 
University of California, 
Berkeley. The fee for this 
course is $565. Full details are 
available from Continuing 
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Education in Engineering, 
Department 532N, University 
of California Extension,. 2223 
Fulton St.^ Berkeley, CA 
94720, (415) 642-4151. 

August S^IO 

The 1983 International Com¬ 
puter in Engineering Confer¬ 
ence and Exhibit, Chicago 
Marriott Hotel, Chicago, IL. 
The exhibit portion of this 
event is tailored for the me¬ 
chanical engineer involved in 
computer applications and 
technology. In the conference 
portion, more than 60 tech¬ 
nical sessions covering com¬ 
puter-aided design, engineer¬ 
ing software and hardware, 
and robotics and automation 
are planned. Contact the 
American Society of Me¬ 
chanical Engineers, 345 East 
47th St., New York, NY 
10017, (212) 705-7100 for ex¬ 
hibit information and (212) 
705-7795 for conference in¬ 
formation. 


August 5-12 

The Eighth International 
Joint Conference on Artificial 
Intelligence-IJCAI, 
Karlsruhe, West Germany. 
This conference seeks to pro¬ 
mote scientific interchange 
within and among all sub¬ 
fields of artificial intelligence 
research. Papers will address 
such topics as automatic pro¬ 
gramming, expert systems, 
knowledge representation, 
planning and search, and sys¬ 
tem support. Contact Saul 
Amarel, Computer Science 
Department, Hill Center, 
Busch Campus, Rutgers Uni¬ 
versity, New Brunswick, Nj 
08903, (201) 932-3546. In 
West Germany, contact Jo erg 
Siekmann, Institut fuer Infor¬ 
ma tik, Universitaet Karls¬ 
ruhe, Postfach 6380, D-7500 
Karlsruhe 1, West Germany; 
tel: (49-721) 608-3977. 

August 9-13 

Individualized Language 


Teaching through Microcom- 
puter-assisted Instruction, 
Boston, MA. This seminar 
will provide the theoretical 
background and hands-on 
experience necessary to 
enable participants to make 
practical use of microcom¬ 
puter-assisted language in¬ 
struction. Contact Ms, Anita 
Mires, American Language 
Academy, Suite 200, 11426 
Rockville Pike, Rockville, 
MD 20852, (301) 984-3400. 

10-12 

Microcomputers and High 
Technology in Vocational 
Education Conference, Con¬ 
course Hotel, Madison, WL 
Beginning and advanced 
classes on microcomputers, 
presentations on vocational 
education programs, and 
software exhibits will be fea¬ 
tured. For details, contact 
Judy Rodenstein or Roger 
Lambert, Vocational Studies 
Center, 964 Educational 


Sciences Building, University 
of Wisconsin, 1025 West 
Johnson St,, Madison, WI 
53706, (608) 263-4367 or 

(608) 263-2704. 

August 11-13 

Personal Computer Inter¬ 
facing and Scientific Instru¬ 
ment Automation, Williams¬ 
burg. VA. For details, see 
June 16-18, 

16-19 

Landsat: Sensor Design S: 
Operation, University of 
Calif orn ia, San ta Barbara, 
This course is intended for 
users of remote-sensor data, 
including geographers, geo¬ 
logists, and engineers. It 
covers such topics as sensor 
requirements and user needs, 
sensor-design principles and 
tradeoffs, and applications 
and limitations. It's co¬ 
sponsored by the Santa Bar¬ 
bara Research Center and the 
National Oceanic and Atmo- 
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il As a dBASE II beta test site the past two years, we 
were reluctant to even try Q-PR04. Now we write all our 
commercial applications in Q-PR04, We find it to be an 
order of magnitude more powerful than dBASEIl. 

Q-PR04's 4th generalton syntax is so efficient, we 
now complete complex jobs in weeks instead of months. 
Superb error trap and help screen capabilities make our 
finished applications far more user friendly. And our 
programs run much faster, too. 

In my estimation, any application programmer still 
using outdated 3rd generation data base managers or 
worse, a 2nd generation language like BASIC, is ripping 
himself off. 

Q PR04 - $395. Ask about FREE trial offer. Call (215) 968-5966 
Runs on 8 bit micros with CP/M, MP/M, TurboDOS"', MmmOST. 
Author’s lock up package available. 
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Event Queue ■ 

spheric Administration. The 
fee is $450. For a brochure, 
contact J. Weisman, Univer¬ 
sity of California Extension, 
Santa Barbara, CA 93106, 
(805) 961-3697. 

August 13-19 

Computer Literacy for Law¬ 
yers, Denver, CO. For de¬ 
tails, see June 27-28. 

Augjisf 21-26 

The Fourth World Congress 
on Medical Informatics- 
MEDINFO S3, RAI Interna¬ 
tiona] Congress and Exhibi¬ 
tion Centre, Amsterdam, The 
Netherlands. This event com¬ 
bines scientific, technical, 
and social programs. Ap¬ 
proximately 300 scientific 
papers wiU be presented on 
health and hospital systems, 
clinical laboratory systems, 
imaging, nursing applica¬ 
tions, and preventive and oc¬ 
cupational care. Demonstra¬ 
tions, product exhibits, film 
and video sessions, tours, 
workshops, and special-inter¬ 
est meetings will be held. The 
language throughout the con¬ 
ference will be English* Fur¬ 
ther details are available from 
the MEDINFO S3 Congress 
Office, Enschedepad 41-43, 
NL-1324 GB Almere-Stad, 
The Netherlands. 

August 22-26 

The National Conference on 
Artificial InteUigence- 
AAAI-83, Washington Hil¬ 
ton Hotel, Washington, DC. 
This conference is sponsored 
by the American Association 
for Artificial Intelligence 
(AAAI), Displays of compu¬ 
ter hardware and software, 
formal presentations, and the 
Fredkin Chess Prize Competi¬ 
tion highlight this conference. 
Contact Claudia Mazzetti, 
AAAI, 445 Burgess Dr,, 
Menlo Park, CA 94025, (415) 
328-3123. 

Augwsi 23-24 

Indycon "83, Convention 
Center, Indianapolis, IN, 


This show features more than 
35 technical sessions and 300 
exhibition booths devoted to 
microcomputers and elec¬ 
tronic components. Contact 
Indycon ^83, FOB 40312, In¬ 
dianapolis, IN 46260, (317) 
875-7711* 


August 26-28 

The First IBM PC Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA, The focus 
of this fair wiU be on hard¬ 
ware, software, and applica¬ 
tions for the IBM Personal 
Computer. Technical confer¬ 
ences, formal papers,, product 
expositions, and special-in¬ 
terest group meetings wUl be 
held. For details, contact IBM 
PC Faire, 345 Swett Rd., 
Woodside, CA 94062, (415) 
851-7077. 


August 26-September 3 
The International Telecom¬ 
munications, Scientific, and 
Technical Expoconference- 
Telexpo China 1983, Foreign 
Trade Center, Guangzhou 
(Canton), Jiangxi Province, 
People's Republic of China* 
The theme of this large show 
of communications equip¬ 
ment is "An Integrated Tele¬ 
communications System for 
China." Displays will include 
aerospace equipment, com¬ 
puters, and peripherals. Ad¬ 
ditional information is avail¬ 
able from A VP Expositions 
Co. Ltd*, Suite 13, 13/F, 
Block A, Wahkai Industrial 
Center, 221 Texaco Rd*, NT 
Hong Kong; tel: 0-239003; 
Telex: 40725 AVPEX HX. 


August 29-31 

DBMS-M^ Systems, Wash¬ 
ington, DC. For details, con¬ 
tact the Continuing Educa¬ 
tion Institute, Oliver's Car¬ 
riage House, 5410 Leaf 
Treader Way, Columbia, 
MD 21044, (301) 596-0111; 
on the West Coast, (213) 
824-9545,B 
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Books Received 


AU About Chess md Com¬ 
puters, David Levy and Mon¬ 
roe Newborn. Rockville, MD: 
Computer Science P ress, 
1982; 150 pages, 14 by 22 cm, 
hardcover, ISBN 0- 
914894-75^7, $19.95. 

Assembly/ Language Graph¬ 
ics for the TR5-S0 Color Com¬ 
puter, Don Inman and Kurt 
Inman. Res ton, VA: Rest on 
Publishing Co., 1983; 280 
pages, 37 by 51 cm, hard¬ 
cover, ISBN 0-8359-0318^, 
$19.95. 

Celestial BASIC, Eric Bur¬ 
gess. Berkeley, CA: Sybex, 
1982; 300 pages, 42 by 54 cm, 
softcover, ISBN 0- 
89588-087^3, $13.95. 

The Computer-The Busi- 
ness-The Staff, Jack Bender, 
Princeton, NJ: Petrocelli 
Books, 1982; 123 pages, 16 by 
24 cm, hardcover, ISBN 
089433-196-5, $17.50, 

Computer Peripherals That 
You Can Build, Gordon W. 
Wolfe. Blue Ridge Summit, 
PA: Tab Books, 1982; 272 
pages, 46.6 by 51 cm, soft- 
cover, ISBN 0-8306-1449-4, 
$13.95. 

Controlling Software Proj¬ 
ects: Management, Measure¬ 
ment & Estimation, Tom De¬ 
Marco. New York: Yourdon 
Press, 1982; 296 pages, 42 by 
58 cm, softcover, ISBN 
0-917072-32^, $28.50. 

Crunchers: 21 Simple 
Games for the Timex/Sinclair 
1000 2K, Yin Chiu and Henry 
Mullish. New York: McGraw- 
Hill, 1983; 137 pages, 33 by 49 
cm, softcover, ISBN 0D7- 
010831-5, $8.95. 

Digital Computer Structure 
and Design, 2nd ed,, R. 
Townsend. Woburn, MA: 
Butterworths, 1982; 252 

pages, 32 by 51 cm, softcover, 
ISBN 0-408-01155-6, $24.95. 

Discrete Structures of Com¬ 
puter Science, Leon S. Levy. 
New York: John Wiley & 
Sons, 1980; 310 pages, 40 by 
55 cm, hardcover, ISBN 0- 
471-03208-5, $25.95. 

Electrical Power Systems: 


Design and Analysis, Moha- 
med E. El-Hawary. Reston, 
VA: Reston Publishing Co., 
1983; 783 pages, 44 by 58 cm, 
hardcover, ISBN 0-8359- 
1627-8, $29.95. 

iAPX S8 Book. Santa Clara, 
CA: Intel Corp,, 1981; 80 
pages, 42 by 54 cm, softcover, 
ISBN 0-8359-3016-5, $12.95. 

Instructional Computing 
. . , Ten Case Studies, Carol 
Hargan and Beverly Hunter. 
Arlington, VA: ERIC Docu¬ 
ment Reproduction Service 
(POB 190), 1978; 225 pages, 
18 by 23 cm, softcover, ISBN 
none, $17.90. 

Interactive Computer 
Graphics Systems, William C. 
House, ed, Princeton, NJ: 
Petrocelli Books, 1982; 185 
pages, 38 by 56 cm, hard¬ 
cover, ISBN 089433-188-4, 
$25. 

Interfacing to Microproces¬ 
sors and Microcomputers, 
Owen Bishop. Woburn, MA: 
Butterworths, 1982; 147 

pages, 33 by 51 cm, softcover, 
ISBN 0-408-01129-7, $12.50. 

Introduction to Digital 
Logic Techniques and Sys¬ 
tems, Matthew Mandl. Res¬ 
ton, VA: Reston Publishing 
Co., 1983; 201 pages, 37 by 51 
cm, hardcover, ISBN 0-8359- 
3175-7, $23.95. 

Japanese Manufacturing 
Techniques: Nine Midden Les¬ 
sons in Simplicity, Richard J. 
Schonberger. New York: The 
Free Press/Macmillan Pub¬ 
lishing Co., 1982; 244 pages, 
15.8 by 24 cm, hardcover, 
ISBN 0-02-929100-3, $14.95. 

Logic Circuits and Micro¬ 
computer Systems, Claude A. 
Wiatrowski and Charles H. 
House. New York: McGraw- 
Hill, 1980; 413 pages, 41 by 57 
cm, hardcover, ISBN 0-07- 
070090-7, $33.95. 

Machine Language Disk 
I/O & Other Mysteries, 
Michael J. Wagner. Upland, 
CA: IJG Inc., 1982; 272 pages, 
21 by 27.5 cm, softcover, 
ISBN CT936200-06-5, $29.95. 


Making Money with your 
Microcomputer, Robert J. 
Traister and Rich Ingram. 
Blue Ridge Summit, PA: Tab 
Books, 1982; 160 pages, 31 by 
50 cm, softcover, ISBN 0- 
8306-1506-7, $7.95. 

Mathematical Problem- 
Solving with the Microcom¬ 
puter, Stephen L, Snover and 
Mark A. SpikeU. Englewood 
Qiffs, NJ: Prentice-Hall, 1982; 
190 pages, 41 by 55 cm, soft- 
cover, ISBN 0-13-561811-8, 
$8.95. 

Microprocessors and Logic 
Design, Ronald L. Knitz. New 
York: John WiJey & Sons, 
1980; 467 pages, 40 by 56 cm, 
hardcover, ISBN 0-471- 
020834, $34.95. 

Microprocessors for Indus¬ 
try, J.N.W. Baldwin. Wo¬ 
burn, MA: Butterworths, 
1982; 149 pages, 33 by 52 cm, 
hardcover, ISBN 0-408- 
00517-3, $19.95. 


Personal Graphics for Profit 
and Pleasure on the Apple II 
Plus Computer, Michael P. 
Barnett and Graham K, Bar¬ 
nett. Boston, MA: Little, 
Brown and Co., 1983; 192 
pages, 21.5 by 27.8 cm, soft- 
cover, ISBN 0-3164)8164-7, 
$14.30. 

The Physicians Guide to 
Desktop Co mpu ters, Mark 
Harrison Spohr, M.D. Res¬ 
ton, VA: Reston Publishing 
Co., 1983; 222 pages, 37 by 51 
cm, hardcover, ISBN 0-8359- 
5548-6, $21.95. 

A Practical Guide to Com¬ 
puter Communications and 
Networking, Richard Deas- 
ington. New York: John 
Wiley & Sons, 1982; 132 
pages, 15.5 by 23.5 cm, hard¬ 
cover, ISBN 0470-27545-6, 
$39.95. 

Professional Programming 
Techniques —Starting with 
the Basics, Richard Galbraith. 


UV EPROM ERASER 1 

$49.95 
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PROGRAMS: 2508. 2516, 2532, 2716. 27C16, 27C32. 

2732, 2732A, 2758, 8748, 8749H, 8748H 
OPTIONAL MODULES: 2564, 2764, 8755A, 8741 

* STAND ALONE. CUT. OR CaMfUTER CONTROL 

* UrLOAO/OOWNLOAO IN MOTOROLA DR INTEL HEX FORMAT 

* MICmPROCESSOR BASED * 4 K INTERNAL RAM 

* 90 DAY FHRTS A LAROR WARRANTY OH ALL FRDOOCTS 

SOON TO BE RELEASED: 

PROMPRO-8 12BK Version S689. 
MONEY BACK GUARANTEE 


•HOBBY MODEL 

INDUSTRIAL MODEL 

aUV-T8/2N 

$68.95 

WITH TIMER AND 
SAFETY SWITCH 

0UV-TB/2T 

$97.50 


INTELLIGENT 
PROGRAMMER 
STAND ALONE 
RS-232 

it REUABLE 

* EASY COPY I No eitemai 
Bquipmanr needed) 

it USER FRIENDLY 

COJWR4nBL£ 

IBM PC. TRS^, APPLE. CPM. 
FLEX, TEKTRONICS, MDS 

(MCS-48) 

TROGRAMMiNtf 
PWCEiNCLUDES 
PERSONA UTY MODUL E 

$489.00 



LOGICAL DEVICES IHC. 

781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE. FL 33311 
Phone Orders (305) 974^0967 • TWX: 510-955-9496 
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Books Received 


Blue Ridge Summit^ PA: Tab 
Books, 1982; 308 pages, 31 by 
50 cm, softcover, ISBN 0- 
8306-0128-7, SlO.95. 

Progrsmmmg the PL/1 
Way, Dan SmedJey, Blue 
Ridge Summit, PA: Tab 
Books, 1982; 300 pages, 31 by 
30 cm, softcover, ISBN 0- 
8306-1414-1, $9.95. 

Quick Pascal David L. Ma- 
tuszek. New York: John 
Wiley ^ Sons, 1982; 179 
pages, 15 by 23 cm, softcover, 
ISBN 0-471-86644-X, $11.95. 

Rais ing Ven tu re Capital , 
Deloitte Haskins & Sells. New 
York: Entrepreneurs' Fkiancial 
Advisory Group (1114 Ave¬ 
nue of the Americas), 1982; 
104 pages, 14 by 23 cm, soft- 
cover, ISBN-none, $5. 

A 6(PMinute Guide to 
Microcomputers, Lew Holler- 
bach. Englewood Cliffs, NJ; 
Prentice-Hall, 1982, 137 

pages, 33 by 48 cm, softcover, 
ISBN 0-13-811422-6, $6.95. 


So You Think You Need 
Your Own Business Compu¬ 
ter, William E. Perry. New 
York: John Wiley & Sons, 
1982; 201 pages, 41 by 50 cm, 
softcover, ISBN 0-471-86196- 
0, $14.95. 

Some Common BASIC 
Programs: IBM Personal 
Computer Lon Poole, 

Mary Borchers, and Peter M. 
Burke. Berkeley, CA: Os¬ 
borne/McGraw-Hill, 1982; 
195 pages, 50 by 65 cm, soft- 
cover, ISBN 0-9311988-83-7, 
$14.99. 

Successful Software for 
Small Computers, Graham 
Beech. New York; John Wiley 
& Sons, 1982; 182 pages, 17 
by 25.5 cm, softcover, ISBN 
0-471-87458-2, $14.95. 

TRS-80 Microcomputer 
Sourcebook for Educators. 
Fort Worth, TX; Radio Shack 
Education Division, 1980; 27 
pages, 18.5 by 24.3 cm, soft- 
cover, ISBN-none, $1. 


OUR ISOLATORS 
FOR YOUR 
PROTECTION 

PreveutB: 

dink drive woes, printer inleraetiom 
memory ]ch 9» and damag^e due to 
lightning or AC power line 
disturbances. 


Commercial Grade Isolators 
ISO"] 3 Isolated Sockets $76.95 

IS0"2 2 Isolated Socket Bankst 6 Sockets 76.95 

Industrial Grade Isolators 

ISC)"3 3 Double Isolated Sockets 115.95 

ISC^H 2 Double I^iated Bank^i. 6 SocketB 115.95 

Laboratory Grade Isolators 

ISO! 7 4 Quad Isolated Sockets 200.95 

I SO" 18 2 Quad Isolated Banks, 6 Suekeis 169.95 

Circuit Breaker, any model (Add-CB) Add I0.t)0 

Reiriole Switch, any model (Add-RSj Add 18.00 


^^<6 Electronic Specialists, Inc. 

171 South Main Street, Box 3S9, Nattek. Masaaohusetta 01760 

Toll Free Order EJeak 1 -aOO-225-4876 
MasterCard, VISA, Afnencan Express 



The Telidon Book, David 
Godfrey and Ernest Chang, 
Rest on, VA; Reston Publish¬ 
ing Co., 1981; 309 pages, 38 
by 55 cm, hardcover, ISBN 
0-8359-7548-7, $39.95. 

Understaning APL, Susan 
M. Bryson. Sherman Oaks, 
CA; Alfred Publishing Co, 
Inc. {POB 5964), 1982; 45 
pages, 25,6 by 66 cm, soft- 
cover, ISBN 0S&2M-22J0-X, 
$2.95, 

Understanding Artificial In¬ 
telligence, Paul Y. Gloess. 
Sherman Oaks, CA: Alfred 
Publishing Co. Inc. (POB 
5964), 1981; 47pages, 25.6 by 
66 cm, softcover, ISBN 0- 
88284-150-5, $2.95. 

Understd tiding Atari 
Graphics, Michael Boom, 
Sherman Oaks, CA: Alfred 
Publishing Co. Itic. (POB 
5964), 1982; 48 pages, 10.8 by 
28 cm, softcover, ISBN 0- 
88284-224-2, $2.95. 

Understayjding LISP, Paul 
Y. Gloess. Sherman Oaks, 
CA: Alfred Publishing Co. 
Inc. (POB 5964), 1982; 64 
pages, 25.6 by 66 cm, soft- 


cover, ISBN 0-SS284-219-6, 
$2.95. 

Users Handbook to the 
IBM Personal Computer, Jef¬ 
frey R, Weber. Cleveland, 
OH: Weber Systems Inc. 
(8437 Mayfield Rd.), 1982; 
294 pages, 14 by 21.5 cm, 
softcover, ISBN 0-938862-13- 
8, $13.95. 

Visicalc Book for the IBM 
Persona! Computer, Donald 
H. Beil Reston, VA: Reston 
Publishing Co., 1983; 335 
pages, 18 by 24 cm, hard¬ 
cover, ISBN 0-8359^396-X, 
$ 20 . 

What s Where in the Apple, 
William F. Luebbert. Chelms¬ 
ford, MA: Micro Ink (POB 
6502), 1982; 256 pages, 22 by 
28 cm, spiral bound, ISBN 0- 
938222-09-0, $24.95. 

Word Processing Simula¬ 
tions for Text Editors, Infor¬ 
mation Processors and Per¬ 
sonal Computers, Carol Ann 
Wheeler and Marie Dalton. 
New York: John Wiley & 
Sons, 1983; 224 pages, 21.5 by 
28 cm, looseleaf, ISBN 0-471- 
08159-0, $12.95. ■ 


This is a fist of t>ooks received at BTTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 


BYTE's Bits 


Call for Papers 

Topic: A JoujTial of the 
Libera! Arts seeks papers con¬ 
cerning the use of computers 
in education or research in 
the liberal arts. Two formats 
will be considered for publi¬ 
cation: 1000-word papers de¬ 
scribing specific experiments 
In the use of computers in 
collegiate instruction or re¬ 
search and 2500-word papers 


on the educational value of 
computers and the philo¬ 
sophical issues involved in in¬ 
troducing the computer into 
the liberal arts environment. 
Preference will be given to 
those reports concerning 
fields not traditionally in¬ 
volved with computers. Con¬ 
tact Dr. Thomas W. Hart and 
Dr. Joseph Levenstein, Wash¬ 
ington and Jefferson College, 
Washington, PA 15301. ■ 
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Personal Instruments Might Transform Labs 


Today's sophisticated stand-alone 
laboratory equipment from industry 
giants such as Hewlett-Packard and 
Philips incorporates preprogrammed 
microprocessor systems, GPIB (general- 
purpose interface bus) controller boards 
or intelligent terminals make these devices 
user-programmable. Although this string¬ 
ing together of stand-alone equipment 
works well enough, it is an expensive ap¬ 
proach and of tens results in tasks being 
tailored to the tools at hand. 

The two dozen employees of the Ore¬ 
gon-based Northwest Instrument Systems 
(NWIS) are out to change all that. Here's 
the idea: create a line of high-performance 
test instruments, make them peripherals 
for the Apple II/He rather than stand¬ 
alone units so that costly processors and 
displays can be omitted, and pass the sav¬ 
ings on to your customers. It's a fetching 
idea, especially when company spokes¬ 
men point out that a complete waveform 
stimulus/acquisition system made up of 
an Apple He, video monitor, disk drive, a 
programmable oscilloscope, and a func¬ 
tion or waveform generator can be pur¬ 
chased for less than $4000. 

The Personal Instruments Approach 

NWIS builds its products around a con¬ 
cept known as personal instruments. Per¬ 
sonal instruments are easy-to-use, gener¬ 
al-purpose computer peripherals that per¬ 
mit customized control over the instru¬ 
ment, analysis, and displayed results. 
Their architecture provides direct access 
to a computer, which enhances produc¬ 
tivity because combinations of commands 
can be initiated with standard menu- 
driven sof tware coupled with user-written 
programs. The overall system cost is said 
I to be three to five times less than conven- 
Itional units because of the elimination of 
[redundant memories and other hardware 
[that force prices skyward. 


The Product Line 

Introduced early in 1982, the Model 85 
a Scope turns any Apple II into a fully pro¬ 
grammable digital-memory oscilloscope. 
It features signal averaging, 50-MHz dual- 
channel configuration, and hard-copy 
capabilities. The Model 85 comes with 
disk-based oscilloscope setups and offers 
menu-driven commands, keyboard-con- 
trolled functions, and the ability to per¬ 
form as a waveform digital voltmeter. 

This past April, NWIS unveiled its 
Model 65 aGen Programmable Function 
Generator and the Model 75 aSource Ar¬ 
bitrary Waveform Generator. Both de¬ 
vices operate as programmable waveform 
generators and can be combined with the 
aScope and an Apple for a complete pro¬ 
grammable waveform, stimulus/acquisi¬ 
tion system. Generated signals can be 
automatically changed as a function of the 
acquired waveform via analysis per¬ 
formed by a program resident in the 
Apple. 

The aGen generates sine, square, tri¬ 
angle, ramp, and pulse waveforms at fre¬ 
quencies ranging from 0.5 Hz (hertz) to 5 
MHz (megahertz) and at amplitudes to 20 
V (volts) peak-to-peak into an open cir¬ 
cuit or 10 V peak-to-peak into 50 ohms. It 
operates in continuous, triggered, gated, 
or N-burst modes and has AM/FM inputs 
and self-prompting menus. 

The aSource features a waveform editor 
that lets you define complex waveforms 
with mathematical expressions or con¬ 
struct waveforms from previously stored 
waveform segments. The editor also pro¬ 
vides for file management, insertion and 
deletion of segments, and interpretation 
of mathematical equations. Waveform 
resolution is 12 bits. An enhanced ver¬ 
sion, the Model 76 aSource, offers wave¬ 
form record lengths of up to 4K bytes. 
Both units operate in continuous, trig¬ 
gered, or arm modes. Triggered signals 


can be initiated from the keyboard, soft¬ 
ware, or an external input. 

The Model 2100 ISA (Interactive State 
Analyzer) offers 16 to 80 configurable 
channels of data input and memory 
depths of up to 4K bytes for each channel. 
It reside in the ^Analyst Personal Instru¬ 
ment Mainframe, which holds the probes 
and memory cards, ISA can operate in 15 
independent trigger/strobe states, with an 
event counter and word recognizers avail¬ 
able in each state. ISA can label each 
state, store qualifiers for local control 
over data, and provide real-time pro¬ 
grammable outputs. Its symbol control 
lets you define all the word recognizers in 
the trigger/strobe menu. Hexadecimal, 
octal, binary, or ASCII values are as¬ 
signed in a symbol-table menu. 

Pricing 

All NWIS's products are available 
factory-direct. The Model 85 aScope costs 
$995, including manual and software. The 
aGen is priced at $850. With the 
waveform editor, the Model 75 and 
Model 76 aSource generators are available 
for $895 and $995, respectively. The basic 
IK-byte 16-channel Model 2100 with the 
^tAnalyst mainframe costs $2495. With 
4K-byt€s of memory, it's $2695. Probes 
are available optionally, and additional 
16-channeI memory cards can be pur¬ 
chased for the ISA. 

NWIS, a venture-capital-funded firm, 
organized in mid-1981 by former 
Tektronix employees Jon Brick and Rick 
Cor dray, plans to go public with a stock 
offering some time in the future. In addi¬ 
tion to the Apple II and lie, it plans to 
support other computers as laboratory ac¬ 
ceptance grows. For complete details on 
this company and its products, contact 
Northwest Instrument Systems at POB 
1309, Beaverton, OR 97075, (800) 

547-4445; in Oregon, (503) 297-1434. ■ 
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16-BIT COMPUTERS 



16-Bit CECBOOOS Suitable 
for Multitasking 


Compac's 16-bit Model 
CEC8000S microcomputer 
is suitable for multiuser/ 
multitasking environments. 
It's based on Zilog's Z800? 
chip, which provides a 4- 
MHz clock, a 16-bit data 
bus, and a 24-bit address 
bus. The CEC8000S comes 
with 5I2K bytes of RAM 
(random-access read/write 
memory), a 20-megabyte 
Winchester drive, a 
20-megabyte cartridge- 
tape unit, a parallel port, 
six serial ports, an MMU 
(memory-management 
unit), and Unix. Each of 
the CECSOOOS’s I/O con¬ 
trollers has a dedicated 
microprocessor, reducing 
central-processor over¬ 
head. Language support 
for program development 
includes the native C com¬ 


piler, FORTRAN-77, 
COBOL, and BASIC. 

Expansion options in¬ 
clude up to 7.5 megabytes 
of RAM, a floating-point 
processor that combines 
8086 and 8087 processors 
with up to I28K bytes of 
memory, as much as 160 
megabytes of Winchester 
disk storage, one or two 
I -megabyte floppy-disk 
drives, a 9-track tape drive, 
and up to eight additional 
serial ports. In OEM (ori¬ 
ginal equipment manufac¬ 
turer) quantities, the stan¬ 
dard CEC8000S costs less 
than 511,000. Contact 
Compac Microelectronics 
Inc., 3561 Ryder St., Santa 
Clara, CA 95051, (408) 
773-0444. 

Circle 550 on inquiry card. 



IBM PC-Compatible 

Corona Data Systems 
markets a line of 16-bit 
microcomputers that are 
compatible with the IBM 
Personal Computer. Avail¬ 
able in both portable and 
desktop units, the Corona 
PC comes with a 320K- 
byte half-height floppy- 
disk drive, high-resolution 
green-phosphor monitor. 

128K bytes of RAM (ran- 
dom-access read/write 
memory), serial and paral¬ 
lel (xrrts, and high-resolu¬ 
tion graphics capabilities. 
System software includes 
Microsoft’s MS-DOS opera¬ 
ting system, a version of 
BASIC with added graph¬ 
ics commands, CP/M-86, 
and Digital Research's GSX 
graphics package for 
CP/M. Both machines are 
built on Intel's 8088 micro¬ 
processor and can be 
equipped for 8087 
floating-point mathematics 
coprocessor operation. 
The keyboard is fully de¬ 
tached and comes with a 
6-foot cable. The standard 
monitor is a high-resolu¬ 
tion. high-contrast mono¬ 
chrome display offering a 
resolution of 640 by 325 
pixels and built-in graph¬ 
ics. Graphics can be inter¬ 
mingled with text on the 
screen. Charaaers have a 


16-Blt Computers 

16- by 13-dot resolution. 

These computers can be 
expanded with any IBM 
PC-compatible card. User 
memory can be increased 
to 5I2K bytes without the 
use of an expansion slot. 
Both systems have full-size 
card expansion slots and 
can carry a second ha 
height floppy-disk drive, 
and a 10-megabyte hard 
disk. In the portable unit, 
the hard disk is a separate 
attachment. 

The desktop Corona PC 
costs 52595, or 52995 
with a second disk drive. 
A unit with an internal 
10- m ega byte h a rd-dis k 
drive and a single floppy- 
disk drive is available for 
54495. The base price for 
the portable PC is 52395. 
With dual disk drives, it's 
52795. The 10-megabyte 
expansion unit for the por- 
table computer costs 
52695. Both machines 
come with additional ap¬ 
plications software. For 
complete information, 
contact Corona Data Sys¬ 
tems Inc., Suite 110. 
31324 Via Colinas. West- 
lake Village, CA 91361, 
(800) 621-6746; in Califor¬ 
nia. (213) 991-II44 
Circle SSI on inquiry card. 
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16-Bit Series 1000 
Supports Large Software Library 


Micro Five Corporation's 
16-bit Series 1000 desktop 
computer supports a large 
library of applications soft- 
I ware, including specialized 
programs for retail florists, 
beverage distributors, and 
insurance brokerages, and 
such operating systems as 
CP/M, MP/M, and MS-DOS. 
with the StarDOS opera¬ 
ting system for muitiuser 
1 applications provided as 
I standard. 

Series 1000 hardware 
I features an 8-MHz 8088 
[microprocessor with no 
[wait states and 16K bytes 
[of onboard PROM (pro- 
Igrammable read-only mem- 
lory) containing self-test 
Idiagnostics for floppy- and 
Ihard-disk loaders, various 
[utilities, and initialization 
[bootstrap procedures. For 
[local-area networking, the 
sries 1000 is equipped 
i/ith multiprotocol serial 
:hips for controlling asyn¬ 
chronous, byte-synchro- 
lous. or bit-synchronous 
communications. The 
Series 1000 can be con¬ 
figured with two to six I/O 
sorts, which can be inde- 
sendentiy programmed 
for communications 
nodes up to 19,200 bps 
|bits per second). 

The Series 1000 is avail¬ 


able in four standard con¬ 
figurations offering 128K 
bytes of RAM (random-ac¬ 
cess read/write memory), 
expandable to 512K bytes, 
up to 2 megabytes of 
floppy-disk storage, and 
two 5 H-inch Winchester 
hard-disk drives. Basic sys¬ 
tem prices range from 
$4995 to $8995. For com¬ 
plete details, contact Micro 
Five Corp., 17791 Sky Park 
Circle, Irvine. CA 92714, 
(714) 957-1517. 

Circle 552 on inquiry card. 




Rair 

Business Computer 

The Rair Business Com¬ 
puter is a multiuser desk¬ 
top system. The BC, cap¬ 
able of supporting four 
workstations, has 19 
megabytes of integral 
Winchester storage, up to 
I megabyte of RAM (ran¬ 
dom-access read/write 


memory), and 8- and 
16-bit microprocessors. Its 
multitasking operating sys¬ 
tem is compatible with PC- 
DOSand8-and 16-bit ver¬ 
sions of CP/M and MP/M. 
An elearonic spreadsheet, 
word processing, data¬ 
base management, and 
communications packages 
are supported, as are 
16-bit implementations of 
BASIC, Pascal, and 
COBOL. 

User workstations fea¬ 
ture a high-resolution col¬ 
or monitor and an 83-key 
keyboard. The video dis¬ 
play offers independent 
split-screen scrolling, fore¬ 
ground and background 
blink, and a display of SO 
by 25 (each character can 
be displayed in one of 
eight colors). The key¬ 
board connects to the 
monitor by means of a 
6-foot coiled cable and has 
a 10-key numeric/editing 
keypad, shift and number 
locks, and 10 program¬ 
mable function keys. 

An entry-level, single- 
user system, configured 
with a 19-megabyte Win¬ 
chester drive, 1 -megabyte 
of floppy-disk storage, and 
256K bytes of RAM (ran¬ 
dom-access read/write 
memory), costs $8500. 
Memory upgrades in 
256K-byte increments are 
$1500, User workstations 
are priced at S1500. Addi¬ 
tional ! 9-megabyte Win¬ 
chester drives are $3500; 
workstation printers cost 
$950. For OEM (original 
equipment manufacturer) 
prices or more informa¬ 
tion, contact Rair Com¬ 
puter Corp., 4101 Burton 
Dr., Santa Clara, CA 
95050, (408) 988-1790. 
Circle 553 on inquiry card. 



Low-Proflle Sage 

Sage Computer Tech¬ 
nology has incorporated 
half-height floppy-disk 
drives into its Sage II ? 6-blt 
microcomputer, reducing 
its dimensions to 3.9 in¬ 
ches high by 12.5 inches 
wide by 16.7 inches deep. 
The low-profile Sage It uses 
the 8-MHz Motorola 68000 
microprocessor, which 
operates without wait 
states and is capable of ex¬ 
ecuting 2 million instruc¬ 
tions per second. The 
basic Sage II comes with 
I28K bytes of RAM (ran¬ 
dom-access read/write 
memory), a half-height 
640K-byte floppy-disk 
drive, two RS-232C serial 
ports, a Centronics-type 
parallel port, an IEEE-48B 
port, and the Pascal p-Sys- 
tem. When running CP/M, 
the Sage II supports the C 
language. Other lan¬ 
guages available include 
FORTRAN, FORTH, APL, 
and Modula-2. 

One or two floppy-disk 
drives, one- or two-user 
capabilities with multi¬ 
tasking, and up to 512K 
bytes of RAM are among 
the hardware options for 
the Sage II. Suggested retail 
prices range from $3600 
to $5150. For more infor¬ 
mation, contact Sage 
Computer Technology, 
Suite 4,' 35 North Edison 
Way, Reno, NV 89502, 
(702) 322-6868. 

Circle 554 on inquiry card. 
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FOREIGN 



T 6-Blt Advance 
Compatible with IBM PC 


For portabif/ty, the Ad- 
vmce 86's keyboard can 
tuck into the main com¬ 
puter unit This 16-brt 
microcomputet compat¬ 
ible with the IBM Personal 
Computer and running 
under MS-DOS, has 128K 
bytes of RAM [random-ac¬ 
cess read/write memory), 

16K bytes of dedicated 
video memory, and 40K 
bytes of ROM (read-only 
memory) with diagnostics, 
BASIC, and a cassette 
operating system. The 
keyboard features 84 tac¬ 
tile keys and 10 program¬ 
mable function keys. The 
Advanced 86 will support 
standard television, RGB 
[red/green/blue), compo¬ 
site color, or monochrome 
monitors while providing 
full-screen handling and 
resolutions of 40 or 80 by 
25 (text) and 320 or 640 
by 200 [graphics). Other 
video attributes include up 
to 16 colors, scroll, and 
reverse image. Built-in in¬ 
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terfaces for a cassette 
deck, light pen, control 
stick, and Centronics-type 
parallel printers are stan¬ 
dard. It uses the 8086 
microprocessor operating 
at 4.77 MHz. 

Shugart 320K-byre 5i4- 
inch floppy-disk drives and 
a 10-megabyte Winches¬ 
ter-disk drive are available 
as options. The Advance 
86 Model A costs S599.95. 
With two floppy-disk 
drives and spreadsheet 
and word-processing soft¬ 
ware, the Model B costs 
S 1799.95. For S3299.95, 
the Model BlOW comes 
with the 10-megabyte 
Winchester hard-disk 
drive, one floppy-disk 
drive, and the software. 
Full details are available 
from Advance Products 
(U. K.) Ltd., 8a Hornsey 
St., London N7 8HR. 
England; tel; 01-609 0061; 
Telex 296701 JACK G. 
Circle 555 on inquiry card. 


After-Sales Service 
Center for Hire 

Ferranti Computer Sys¬ 
tems Ltd. is offering the 
services of its U. K. Elec¬ 
tronic Support Centre to 
American companies seek¬ 
ing after-sales support for 
products sold in Europe. 
The Centre, located in 
Oldham, Lancashire, can 
provide a range of en¬ 
gineering resources for 
maintaining and servicing 
electronic equipment. 
Among the technologies 
supported are digital and 
analog circuitry, printed- 
circuit boards including 
multilayer, LSI- (large-scale 
integration) and micropro¬ 
cessor-based equipment, 
and germanium and sili¬ 
con discrete component 
circuitry. 

A descriptive brochure 
and information about 
available services can be 
obtained from Allan Eng¬ 
land or Stan Atkins, Elec¬ 
tronics Support Centre, 
Ferranti Computer Systems 
Ltd., Waterhead, Oldham, 
Lancashire OL4 3JA, Eng¬ 
land; tel. 011 44 61 624 
0281; Telex: 667645. 
Circle 556 on inquiry card. 


French Accounting 
Software Guide 

The Praaical Guide to 
Accounting Software 
Packages, written by Ber¬ 
nard Laur and Claude 
Salzman, contains up-to- 
date information on 
French computerized ac¬ 
counting systems and soft¬ 
ware. Designed for ac¬ 
countants and data-pro- 
cessing professionals, the 


data in this book, based 
on a survey conducted last 
year, covers 188 account¬ 
ing packages used in 5558 
installations on microcom¬ 
puters, minicomputers, 
and mainframes. Statistical 
analyses of the packages’ 
characteristics and a com¬ 
parative chart spanning 
125 categories from price 
to hardware specifications 
are provided. A complete 
index classifies packages 
by supplier and computer. 
Other features include an 
overview of accounting 
software based on the AF- 
NOR (the French associa¬ 
tion for standardization) 
workshop specifications 
and a buying guide. 

This 382-page book 
costs 450 francs, plus 50 
francs postage. It's avail¬ 
able from MLI-Editions 
D'Informatique, 54, rue de 
Bourgogne, 75007, Paris, 
France. 

Circle 557 on inquiry card. 


Uninterruptible 
Power Supplies 

The KDI -6 line of stand¬ 
ard-range uninterruptible 
power-supply units are de¬ 
signed to protect elec¬ 
tronic equipment. Pro¬ 
duced by Avel-Lindberg 
Ltd., these devices are 
suitable for most environ¬ 
ments where continuous 
spike- and transient-free 
stabilized power sources 
are essential, such as in 
computer and communi¬ 
cation networks. They can 
be supplied in single units 
of I, 2, or 3 kVA and in 
double units of 5 and 6 
kVA. Standard hardware 
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Real Estate Package for Osborne 


The Real Estate Investor 
Calcaid may be the first 
Supercalc spreadsheet en¬ 
hancement for the Os¬ 
borne computer. This 
package, configured by 
Simple Soft Inc., is mar¬ 
keted through authorized 
Osborne dealers. (Simple 
Soft's Real Estate Investor, 
parent program of Os¬ 
borne Calcaid, runs on 
Xerox, IBM, and Apple 
computers.} 

The Calcaid package for 
the Osborne provides in- 
depth financial analyses of 
both individual residences 
and income property pur¬ 
chases and sales. De¬ 
signed for the novice, this 
program addresses com¬ 


plex real-estate problems 
such as variable-rate mort¬ 
gages, expense schedules, 
cash flows, tax benefits, 
and internal rate of return. 
Hard<opy reports can be 
produced. 

Forsales-support. Simple 
Soft is offering a video¬ 
taped presentation for 
dealers carrying the prod- 
ua. It's available in Beta or 
VHS formats for S50. The 
Real Estate Investor Calc¬ 
aid costs S 129.95. For 
complete details, contact 
Simple Soft Inc., Suite lOl, 
480 Eagle Dr., Elk Grove 
Village. IL 60007, (312) 
364-0752. 

Circle 559 on inquiry card. 


includes a ferroresonant 
inverter, rectifier/battery 
charger, static or electro¬ 
mechanical transfer 
switches, and system- 
status monitoring alarm 
and control equipment. 

With these power sup¬ 
plies, the degree of protec¬ 
tion afforded to a power 
supply can be varied ac¬ 
cording to your level of 
priority by including a 
number of options. Battery 


alternatives include 
lead/acid tubular cells, 
nickel cadmium, and main¬ 
tenance-free cells. De¬ 
pending on rated capacity, 
the ceils can be installed in 
one or two lockable steel 
cabinets. Contaa Avel- 
Lindberg Ltd.. South 
Ockendon, Essex RM15 
STD, England; tel: 070 
885 3444; Telex: 897106. 
Circle 558 on inquiry card. 


SOFTWARE 


Free Classroom 
Programs 

The Educational Com¬ 
puting Network has a 
number of free programs 
available for English and 
Social Studies teachers. For 
the English classroom, 
topics include vocabulary 
building and review, 
poetry, and the parts of 
speech. Social Studies 
teachers can pick from drill 
and review programs, sim¬ 
ulations, and testing pro¬ 
grams. All the programs 
are designed for the Apple 
II Plus. For more informa¬ 
tion, send a self-addressed, 
stamped envelope to Edu¬ 
cational Computing Net¬ 
work, 12680 Hollyglen, 
Riverside, CA 92503. 


Spreadsheet Has 
New Features 

Zencalc 3.0, an en¬ 
hanced version of the Zen¬ 
calc spreadsheet program 
for Heath/Zenith com¬ 
puters, is available from 
The Software Toolworks 
for S49.95. Zencalc 3.0 
features a new table look¬ 
up function, a numeric- 
keypad mode for rapid 
data entry, and a loan- 
amortization spreadsheet 
that automatically com¬ 
putes mortgage payments 
and schedules. Zencalc 
will run on Z-89 com¬ 
puters as well as Z-JOO 
systems using the 2-89- 
compatible function keys. 

Zencalc 3.0 comes on 
5 / 4 -inch hard and soft-sec¬ 
tored disks for Heath/Zenith 


CP/M- and HDOS-based 
systems and on an 8-inch 
CP/M disk for 2-19 ter¬ 
minals. Registered Zencalc 
owners may purchase it as 
an update for S10, plus S2 
shipping. It's available at 
Heathkit Electronic Cen¬ 
ters, Zenith Data Systems 
dealers, or factory-direct 
from The Software Tool¬ 
works, Suite ! 118, 15233 
Ventura Blvd., Sherman 
Oaks, CA 91403, (213) 
986-4885. 

Circle 560 on Inquiry card. 


Low-Cost Graph 
Printing Program 

West Bay Co. has un¬ 
veiled a multipurpose 
graph program for the 
Radio Shack Color Com¬ 
puter. Kwikgraf works 
with the Color Computer 
and the Epson MX-80 
printer to produce camera- 
ready bar graphs in ap¬ 
proximately three minutes. 
This program, modular in 
nature, provides screened 
instructions and permits 
rapid keyboard changes of 
data and design. The pro¬ 
gram listing can be modi¬ 
fied for printers other than 
Epson, and a screen print 
program is not required. 

Kwikgraf requires Ex¬ 
tended BASIC and 4K 
bytes of memory. It costs 
S 12.50, postage paid. For 
a sample graph produced 
with Kwikgraf, send a self- 
addressed, stamped envel¬ 
ope to West Bay, Route 1, 
Box 666, White Stone, VA 
22578, 

Circle 561 on inquiry card. 
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Peek n Poke Around Your IBM 


Peeks 'n Pokes for the 
IBM Personal Computer, a 
collection of programming 
techniques and programs, 
is distributed by Data Base 
Decisions. Made up of a 
floppy disk and a 38-p3ge 
manual, this package 
shows you how to use 
BASIC PEEK. POKE, INP, 
and OUT functions to ac¬ 
cess and modify system in¬ 
formation. General-pur¬ 
pose assembler routines 
that perform DOS and BIOS 
function calls, read the file 
directory, and determine 
the space used and re¬ 
maining are provided. For 
Pascal programmers, as¬ 
sembly-language routines 
that perform the same 
operations are included. 

The Peeks 'n Poke disk 


contains more than 50 
BASIC and Pascal pro¬ 
grams that show you how 
to access the system's con¬ 
figuration, read and change 
the keyboard status, ac¬ 
cess the printer status, and 
generate sounds through 
the speaker. Also included 
are eight utility programs 
covering such functions as 
clearing the screen and 
swapping monitors. 

Minimum system re¬ 
quirements are PC-DOS, 
48K bytes of memory, a 
disk drive, and an 80-col- 
umn monitor. It costs S30, 
plus S2.50 shipping, and is 
available from Data Base 
Decisions, 14 Bonnie 
Lane, Atlanta, GA 30328, 
(404) 256-3860. 

Circle 562 on inquiry card. 


Terminal Program 
Walts for You 

The Intelligent Terminal 
System-80 lets you operate 
your Apple ll/lle computer 
in a smart-terminal mode 
or in a dumb-terminal 
mode. ITS-80 is a menu- 
driven program that pro¬ 
vides such full-screen cap¬ 
abilities as left and right 
cursor movements, clear- 
to-end-of-line or screen, 
and character insert and 
delete. When a typing er¬ 
ror is made while in its 
smart-terminal mode, you 
merefy go back and cor- 
rea the error because 
ITS-80 will not transmit 
blocks and lines of charac¬ 
ters until the Return key is 
pressed. Other features in¬ 
clude an 18K-byte charac¬ 
ter buffer, text file send 
and receive, simultaneous 
printing with user-defined 
formats, and predefined 
configurations for the sys¬ 
tem being called. 

ITS-80 requires an 
80-column card, the Apple 
Pascal language, and the 
D. C. Hayes Micromodem 
II. It costs S49.95. Contaa 
Unisoft. 5520 12th Ave. S, 
Minneapolis, MN 55420. 
(612) 824-4131. 

Circle 563 on inquiry card. 


Bids Generated for 
Contractors 

Scripps Data Systems' 
Estimating System for the 
IBM Personal Computer 
rapidly and accurately 
generates bids for building 
contractors. This system, 
written in BASIC and run¬ 
ning under MS-DOS 1.1, 
features a user-maintained 


cost item database, with a 
retrieval time purported to 
be less than 1 second to 
any cost item. Major files 
are in ISAM (indexed se¬ 
quential-access method) 
format, and all files are 
dynamically allocated. 
Estimates are structured by 
division, subdivision, sub- 
contraa bids, and cost 
items. Burden rates for ma¬ 
terials, labor, and other 
costs can be maintained 
by division for each esti¬ 
mate. Any cost item 
change on an estimate im¬ 
mediately updates all divi¬ 
sion and estimate totals. 
Reports can be generated 
in detail or summarized by 
subdivision or division. 
Summary information can 
be automatically inter¬ 
faced to other Scripps 
produas for greater ac¬ 
curacy. 

Minimum hardware re¬ 
quirements for the Estimat¬ 
ing System are 64K bytes | 
of memory, two single- 
sided disk drives, and a 
132-column printer. The 
suggested retail price is 
S425. An Apple version isj 
available. For full details, 
contact Scripps Data Sys-| 
terns Inc., Suite 202G, | 
9747 Businesspark Ave., 
San Diego, CA 92131, | 
(619) 695-1540. 

Circle 564 on inquiry card. 


Graphics Interpreter | 
for Matrix Printers 

Printer Graphist is 
high-resolution graphic^ 
interpreter for dot-addressi 
able matrix printers. This 
program, an extension ol 
your Radio Shack TRS-80's 
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BASIC interpreter, provides 
14 simple high-resolution 
graphics commands. It lets 
you define the physical 
size and location of the 
plot area (up to 32 feet 
wide by 32 feet long, us¬ 
ing multiple sheets of 
paper), and you can de¬ 
fine which type of logical 
scaling (linear or log¬ 
arithmic at any base) must 
be used for both axes and 
their logical ranges. Other 
commands connect two 
pairs of points together 
with up to six line styles 
and eight colors, initiate 
and halt chaining pro¬ 
cesses. grid and graduate 
the x- or y-axis, and label 


your plot in different char¬ 
acter sets and colors. 

Printer Graphist. avail¬ 
able for the TRS-80 Models 
I and III, works with such 
printers as the IDS Prism 
132, Epson MX-80 with 
Graftrax, Okidata with Oki- 
graph, and Star Micronics. 
The price is approximately 
S250. Contact Printer 
Graphist Ltd., POB 603, 
Newport, VT 05855. 
When ordering, please 
enclose complete informa¬ 
tion on your system, in¬ 
cluding processor number, 
disk-drive specifications, 
DOS, and printer. 

Circle 565 on inquiry card. 


SYSTEMS 



|i 


Convert Terminal to CP/M Computer 


The Micromate converts 
I any standard dumb or in- 
Itelligent terminal into a 
ICP/M-compatible com- 
Iputer. Produced by Per¬ 


sonal Micro Computers, 
this portable computer, 
small enough to fit into a 
briefcase, has 390K bytes 
of disk storage and 128K 


bytes of RAM (random-ac¬ 
cess read/write memory) 
with bank-switching un¬ 
der CP/M Plus control. 
Built-in hardware is made 
up of two serial ports, an 
8 -bit parallel port suitable 
for Winchester-disk drives, 
a Centronics-compatible 
parallel printer port, and a 
connector for up to three 
external 5 / 4 -inch floppy- 
disk drives for a total 
storage capacity of 1.5 
megabytes. 

System software comes 
in the form of a fully in¬ 
tegrated package known 
as T/Maker III. This pack¬ 
age provides spreadsheet, 
word processing, text 
editing, list processing, file 
management, and data 
transfer applications pro¬ 
grams. It also has the abili¬ 
ty to create bar charts from 
tabular data in the files. 

A complete Micromate 
with a terminal, CP/M 3.0, 
and T/Maker costs SJ495. 
Without the terminal, the 
price is S995. Dealer in¬ 
quiries are invited. Contact 
Personal Micro Computers 
Inc., 475 Eliis St., Moun¬ 
tain View, CA 94043, 
(415) 962-0220. 

Circle 566 on Inquiry card. 


Cyzern 7000 Grows 
with Your Needs 

The Cyzern System 
7000 can grow with your 
computing needs. This 
modular 16K-byte micro¬ 
computer features a 
53-key keyboard with cur¬ 
sor-control keys, VHF/RF 
modulator and composite- 
video connectors, and an 
uppercase/lowercase char¬ 
acter generator with block 


and vector graphics capa¬ 
bilities. When used with 
an ordinary television set, 
it offers a 16-line by 32- or 
64-character display for¬ 
mat, The System 7000 
uses the Zilog Z80 micro¬ 
processor and comes with 
an interactive BASIC inter¬ 
preter, called IBI, which 
lets you load and run 
Radio Shack TRS-80 Model 
I and III programs, A stan¬ 
dard cassette recorder is 
used for storage. 

Options for this system 
include an internal expan¬ 
sion interface for a double- 
density floppy-disk con¬ 
troller, a parallel printer 
port, a real-time clock, and 
an RS-232C serial inter¬ 
face, A 5!4-inch floppy- 
disk drive, the CY-770, can 
store up to 160K bytes of 
data per disk; a total of 
four drives can be used 
with the 7000, Operating 
systems available include 
NEWDOS, NEWDOS 80 
version 2.0, and TRSDOS. 
Languages such as BASIC, 
COBOL, FORTH, and 
Pascal are offered. Among 
the other options for the 
System 7000 are a music/ 
speech synthesizer, a 
speech-recognition unit, 8- 
and ) 2-bit tracking A/D 
(analog-to-digital) con¬ 
verters, and a 16K-byte 
EPROM (erasable program¬ 
mable read-only memory) 
firmware interface. 

In kit form, the System 
7000 costs S 199.95. A 
completely assembled 
64K-byte unit is S499. Op¬ 
tions range in price from 
S8.95 to 5599,95. For fuli 
details, contact Design Sol¬ 
ution Inc., POB 1225, Fay¬ 
etteville, AR 72701, (501) 
521-0281. 

Circle 567 on inquiry card. 
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Single-Board 6809 Computer 


The H3rt'09 single- 
board, stand-aione com¬ 
puter Is built on Motorola's 
6809 microprocessor It's 
designed for dedicated 
OEM (original equipment 
manufacturer) applications 
in data processing, instru¬ 
mentation, and industrial 
automation. The Hart-09 
carries an RS-232C port, 
five I6-bit timer/counters, 
an 8-bit D/A (digital-to- 
analog) converter, IK bits 
of nonvolatile RAM {ran¬ 
dom-access rea d/write 
memory), 64K bytes of 
EPROM (erasable pro¬ 
grammable read-only 
memory) and CMOS 
(complementary metal- 
oxide semiconductor) 
static RAM memory, hexa¬ 
decimal keypad interface, 
and a general-purpose 
parallel port. The OS-9 
multitasking operating sys¬ 
tem is standard, as is the 
BASIC 09 language. The 
serial RS-232C I/O channel 
permits data communica¬ 
tion at programmable 
rates ranging from 110 to 
4800 bits per second. 

Hart Scientific offers full 
applications support for 
the Hart-09, as well as 
power supplies and dis- 
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plays. Prices range from 
5800 to SI200. For com¬ 
plete derails, contact Hart 
Scientific, 54 North 400 
W, Provo, UT 84601. 
Circle 568 on inquiry card. 


8- and 16-B(t 
S-100 Board 

An IEEE SHOO standard 
central-processor board 
based on the Intel 80286/ 
10 microprocessor and 
featuring code compatibil¬ 
ity with 8- and 16-bit soft¬ 
ware, Compupro's CPU 
286 has addressing capa¬ 
city for multiuser/multitask¬ 
ing applications. Standard 
equipment includes sock¬ 
ets for an 80287 mathe¬ 
matics coprocessor and for 
up to 16K bytes of EPROM 
(erasabie programmable 
read-only memotyj. The 
clock rate is 8 MHz, and a 
clock-switching circuit per¬ 
mits 8- or 16-bit slave pro¬ 
cessors to run on the same 
bus at various clock rates 
without timing conflicts. 
With a 24-bit address and 
16-bit data bus, the CPU 
286 can access as much as 


16 megabytes of online 
system memory without 
segmentation. Its onboard 
logic can read or write 2 
bytes serially to simulate 
16-bit operation in the pre¬ 
sence of 8-blt memory or 
I/O. A memory-manage¬ 
ment unit is incorporated 
into the CPU 286. 


In single units, the CPU 
286castsS1595.A lOMHz 
high-reliability version Is 
aiso available. For more in¬ 
formation, contact Com- 
pupro, Oakland Airport, 
Oakland, CA 94614, (415) 
562-0636. 

Circle 569 on inquiry card. 


PUBLICATIONS 
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1983 Computer Market Directory 


The 1983 Microcom¬ 
puter Market Place was 
compiled from a question¬ 
naire survey of the indus¬ 
try. It covers software pub¬ 
lishers and distributors, 
hardware manufaaurers, 
suppliers, magazines, 
newsletters, software de¬ 
velopers, and associations. 


The information provided 
includes the company 
name and address, tele¬ 
phone numbers, number 
of employees, number of 
products produced or dis¬ 
tributed, and the names of 
key executives in mar¬ 
keting, editorial, finance, 
and administration. Also 
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provided are 13 indices 
with information on 11 
microcomputer systems, 
16 supply categories, 35 
special-interest categories, 
games and applications for 
business, home, educa¬ 
tion. and utilities. 

The 1983 Microcom¬ 
puter Market Place is 
available for S75 from 
Dekotek Inc., POB 1863, 
Grand Central Station, 
New York, NY 10163. 
(212) 799-6602. 

Circle 570 on inquiry card. 


Telecommunications, 

Speech Synthesis 
Probed 

Talking Computers and 
Telecommunications by 
John A. Kuecken exa¬ 
mines this rapidly growing 
field. It deals with the use 
of talking-computer tech¬ 
nology in telecommunica¬ 
tions and provides a prac¬ 
tical approach to the en¬ 
gineering problems en¬ 
countered when comput¬ 
er speech is used in tele¬ 
phone systems. It dis¬ 
cusses the concurrent soci¬ 
al. economic, and tech¬ 
nological forces that have 
produced the need for 
more advanced communi¬ 
cations systems. The prob¬ 
lems with such systems 
are explained and solu¬ 
tions are offered. Other 
features of this book in¬ 
clude a rundown of the 
basic aspects of telephony 
and descriptions of pneu¬ 
matic and mechanical 
vehicles for the production 
of sound. More than 100 
illustrations are provided. 

This 256-page hard¬ 


cover book costs S26.50. 
It’s available from Van 
Nostrand Reinhold Co. 
Inc., 135 West 50th St., 
New York. NY 10020, 
(212) 265-8700. 

Circle 571 on Inquiry card. 


Vfslcalc Applications 

T. G. Lewis's 32 Visi- 
calc Worksheets, a collec¬ 
tion of ready-to-enter Visi- 
calc programs, can be or¬ 
dered from the Dilithium 
Press. The programs in¬ 
clude games, business and 
household applications, 
and statistical analyses. 
Photographs of the pro¬ 
grams as they appear on 
the computer screen are 
provided. 

All the programs in this 
book are available on 
5 'A-inch floppy disks for¬ 
matted for Apple or IBM 
Personal Computers. The 
book alone is S 19.95. 
With the disk, it's S29.95. 
Contact the Diiithium 
Press, Suite E, 11000 
Southwest 11th St.. 
Beaverton, OR 97005, 
(503) 646-2713. 

Circle 572 on inquiry card. 


Modula-2 Manual 
Has Tutorials, 
Llbraiy Definitions 

A 264-page Modula-2 
User's Manual from Voli¬ 
tion Systems is said to pro¬ 
vide a complete descrip¬ 
tion of the company's im¬ 
plementation of Modula-2. 
Written by Richard Gleaves, 
this manual is designed to 
be used with Niklaus 


Wirth's 48-page mono¬ 
graph that defines Mod¬ 
ula-2; the monograph is 
provided. A tutorial for 
Pascal programmers and 
standard library definitions 
highlight this work. It's 
divided into six seaions 
that range from a system 
document that describes 
the implementation of 
Modula-2 for UCSD Pascal 
to a machine-specific im¬ 
plementation guide that 
has information on library 
modules, interrupt han¬ 
dling, and machine-level 
data representation. 

The Modula-2 User's 
Manual costs S35. It can 
be ordered directly from 
Volition Systems, POB 
1236. Del Mar.CA 92014. 
Circle 573 on inquiry card. 


Ada Style Guide 

A free six-page guide for 
Ada applications program¬ 
mers is available from Intel- 
limac. This guide illustrates 
proven techniques for effi¬ 
cient program structuring 
and provides examples of 
preferred methods for in- 
house standardization of 
program syntax. Style rules 
that help to enhance pro¬ 
gram maintainability and 
decrease software life- 
cycle costs are presented. 
The methods outlined in 
this guide were derived 
from more than 100,000 
lines of Ada code devel¬ 
oped and delivered over a 
22-month period. For a 
copy, contact Intellimac 
Inc., 6001 Montrose Rd., 
Rockville, MD 20852. 
Circle 574 on inquiry card. 


Journal Covers 
Pascal and Ada 

The Journal of Pascal 
and Ada features pro¬ 
grams, algorithms, and 
procedures for many dif¬ 
ferent applications. Pro¬ 
duced bimonthly, this 
magazine covers the role 
of Pascal and Ada through 
articles, book and soft¬ 
ware reviews, reports on 
new developments, and a 
question-and-answer col¬ 
umn. All the software 
published in the Journal is 
available to subscribers 
over the telephone. 

Annual subscriptions to 
the Journal of Pascal and 
Ada are S14. Foreign sub¬ 
scriptions are S21. Single 
issues cost S3 in the U.S. 
and S4 elsewhere. For 
more details, write to the 
Journal of Pascal and 
Ada, POB 383, Orem, UT 
84057. 

Circle 575 on inquiry card. 


Access Your 
Computer 

Access; The Journal of 
Microcomputer Applica¬ 
tions is devoted to helping 
you make maximum use 
of your personal com¬ 
puter. It contains informa¬ 
tion on how to use your 
computer to solve tradi¬ 
tional engineering and 
scientific problems and 
write reports, as well as 
giving you tips on how to 
keep track of technical 
papers and manage your 
time. Other topics of inter¬ 
est include mathematical 
modeling, process design, 
and economic and numer¬ 
ical analysis. 
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A year's subscription to 
Access costs S16 (srx 
issues). Foreign rates are 
S2I in Canada and Mex¬ 
ico; $34 elsewhere. Con¬ 


tact Access, Leds Publish¬ 
ing Co. fnc., P08 12847, 
Research Triangle Park, 
NC 27709. 

Circle 576 on inquiry card. 


discs, including computer- 
aided instruaion, mapping, 
simulation, and electronic 
pubiishing. The VDI-I pro¬ 
vides four operating modes 
that let you display a high- 
resolution image by com¬ 
bining a number of stan¬ 
dard-resolution NTSC 
frames, retrieve large 
amounts of digital informa¬ 
tion, play an audio sound 
track while displaying a 
single television frame, and 
overlay computer graphics 
and alphanumerics on top 
of a video picture. This 
product allows four NTSC 
frames to be simultaneous¬ 
ly stored in picture mem¬ 
ory. For alphanumerics 
and graphics overlays, the 
system's central processor 
can read or write to any 
pixel or any bit of a pixel in 
the picture-memory space. 

The VDI-I costs $7900 
per set, which Includes 
demonstration software. 
Contact Matrox Electronics 
Systems Ltd., 5800 An¬ 
dover Ave., Town of 
Mount Royal, Quebec H4T 
1H4, Canada, (514) 
735-1182. 

Circle 578 on inquiry card. 


Switchable Memory 
for VIC Has 
Dual Connectors 

RAM AX, a ZSK-byte 
switchable memory and 
dual connector expander 
for the Commodore VIC- 
20 , is available faaory-di- 
rect from Apropos Tech¬ 
nology. RAM AX has two 
extension connectors that 
are identical to the VIC'S 
memory-expansion con- 
neaor, except that the 
game cartridge signal, 6 LK 


5, can be enabled or dis¬ 
abled. The memory is 
switchable in or out of use 
in one 3K- and three 8 K- 
byte sections. Standard 
features include a Reset 
switch, a safety fuse, self¬ 
test program, and a dis“ 
play case. 

RAMAX costs SI 69, 
Which includes an opera¬ 
ting manual and shipping 
fees. A 19K-byte version, 
RAMAX Jr., costs SI39. 
Dealer inquiries are in¬ 
vited. Contact Apropos 
Technology, Suite 821, 
350 Lantana Ave., Cama- 
rilio, CA 930 LO, (805) 
482-3228, 

Circle 579 on inquiry card. 


Sweet-P Plots 
Colorful Graphics 

The Sweet-P Personal 
Plotter from Enter Com¬ 
puter draws hard-copy 
graphics such as colorful 
barcharts and illustrations. 
Sweet-P lets you create, 
edit, and store color 
graphics that can be re¬ 
called and instantly plotted 
in any scale. Graphics and 
engineering symbols may 
be programmed in mem¬ 
ory and recalled with a 
single keystroke. Standard 
features include 19 pro¬ 
gramming commands, a 
plotting area of 7 1/2 by N 8 
inches, a step size of 0.004 
inch (i.e., 250 line seg¬ 
ments per inch), and a pro¬ 
grammable plotting speed 
of up to 6 inches per sec¬ 
ond. Alphanumeric char¬ 
acter sizes can be as small 
as % inch or as large as 20 
inches. Sweet-P draws on 
overhead transparency 
film or 81 / 2 -inch-wide 


PERIPHERALS 



VT-IOO 

The Ergo 301 from 
Micro-Term fully emulates 
the VT-100, Including its 
advanced video, 132-col- 
umn display, and printer 
port features. The Ergo 
301 has a detached key¬ 
board with a coiled cable 
and seven LEDs (light- 
emitting diodes) to show 
terminal status. The moni¬ 
tor tilts 10 degrees and has 
a green nonglare display 
and a front panel on/off 
switch; it is equipped to 
accept up CO four boards 
for expansion purposes. 
Standard features include 
two pages of memory, 
English-language setups, 
programmable function 
keys, transparency mode, 
and Xoff indication. 

Options for the Ergo 
301 include an amber 
screen and Plot lO/Regls- 
compatibie graphics. The 


Emulator 

Ergo 301 costs S895. With 
the Plot 10 graphics op- 
tion installed, it lists for 
S 1790. An add-on graph¬ 
ics capability costs S 1095, 
Nationwide service is 
available through more 
than 450 Western Union 
locations. For full details, 
contact Micro-Term Inc., 
1314 Hanley Industrial 
Court, St. Louis, MO 
63144, (314) 968-8151. 
Circle 577 on inquiry card. 


Videodisc Interface 

Matrox Electronic Sys¬ 
tems' VDI-1 videodisc 
graphics and data interface 
is a three-board, Muitibus- 
compatible set designed for 
applications using NTSC 
(National Television Stan¬ 
dard Code) laser video- 
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paper up to 120 inches 
long using specially made 
or commercial pens. 

Optional accessories in¬ 
clude an acetate-compat¬ 
ible pen set, advanced 
analytical and business 
graphics, and interface 
cables for Apple, Radio 
Shack TRS-80, IBM Per¬ 
sonal Computer, and 
other popular microcom¬ 
puters. Sweet-P costs 
S795, which includes 
basic analytical engineer¬ 


ing and business graphics 
software, a pen adapter, a 
pen set made up of red. 
green, blue, and black 
fiber-tip pens, plotting 
paper, and an operation 
manual with maintenance 
tips and programming in¬ 
structions. It's available 
from Enter Computer Inc., 
6867 Nancy Ridge Dr.. 
San Diego, CA 92121. 
(619) 450-0601. 

Circle 580 on Inquiry card. 


248 Preprogrammed Keys 
Possible with Keywiz 


An auxiliary keyboard 
with 31 user-program¬ 
mable function keys, the 
Keywiz VIP is manufac¬ 
tured by Creative Com¬ 
puter Peripherals. Each 
programmable key can be 
set for as many as eight 
characters and repro¬ 
grammed once again us¬ 
ing the shift key for a total 
of 62 user-defined keys. 
[The Keywiz comes with 
I four easy-to-access key- 
I board layouts in memory, 
[which makes 248 prepro- 
[grammed keys available at 
I any time. A 7-segment 
I LED (light-emitting diode} 


displays which keyboard 
mode you’re using. Indi¬ 
vidual keys can be pro¬ 
grammed any number of 
times, even while you're 
running a program. 

The Keywiz VIP is soft¬ 
ware-independent and 
can be ordered for Apple II 
Plus, Apple lie, Franklin 
Ace, and Radio Shack 
TRS-80 Model III systems. 
Contact Creative Com¬ 
puter Peripherals Inc., 
Aztec Environmental Cen¬ 
ter. 1044 Lacey Rd., Forked 
River, NJ 08731, (609) 
693-0002. 

Circle 581 on inquiry card. 



XT Memory Expansion 


Microdisk has unveiled a 
memory-system upgrade 
kit for the new IBM Per¬ 
sonal Computer XT. With 
this kit, IBM dealers can ex¬ 
pand the XT's integral 
Winchester hard-disk stor¬ 
age from 12 megabytes to 
20, 27, or 54 megabytes 
[unformatted). The kit in¬ 
cludes a new DOS with 
print spooling and a 
higher-capacity Winches¬ 


ter disk. Also available is 
the 1 DOS operating sys¬ 
tem, which allows your 
XT to run CP/M-80 and 
CP/M-86 applications soft¬ 
ware under native PC- 
DOS. For the name of 
your nearest IBM dealer, 
contact Microdisk Inc., 
1422 Industrial Way, POB 
1377, Gardnerville, NV 
89410, [702] 782-8105, 
Circle 582 on inquiry card. 


Add an Apple to IBM 


Quadiink, a mulifunc- 
tion board designed to 
allow Apple software to 
be used with IBM PC and 
XT computers, is produced 
and marketed by Quad- 
ram Corporation. Quad- 
link is a simulated Apple 
computer on a single 
board that provides a 
means for translating DOS 
3.3 software for use on an 
IBM. It works with most 
programs designed for the 
Apple II, II Plus, and lie and 
permits the use of such 
IBM enhancements as 
printers and buffers while 
running Apple software. 


Entering and exiting the 
Apple mode is accomplish¬ 
ed with a single com¬ 
mand. Disks do not re¬ 
quire reformatting or con¬ 
verting. Quadiink con¬ 
nects to one IBM expan¬ 
sion slot. 

Quadiink comes with 
64K bytes of memory and 
game, parallel, and serial 
ports. The suggested retail 
price is S680. Full informa¬ 
tion is available from 
Quadram Corp., 4357 
Park Dr,, Norcross, GA 
30093, (404) 923-6666, 
Circle 583 on inquiry card. 
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What's New? 


IVIISCELLANEOUS 



Software Modules 
Tailor Keyboard for Tasks 


Executive Peripheral 
Systems markets a detach¬ 
able keyboard upgrade for 
Apple ll/il Plus computers 
that features plug-in 
PROM (programmable 
read-only memory) mod¬ 
ules to configure it for pop¬ 
ular software packages. 
When used with EPS 
PROM ware modules, the 
board's 12 special function 
keys provide up to 48 
commands tailored for the 
software package. Each 
module comes with a label 
strip identifying the com¬ 
mands programmed into 
the function keys. Current 
modules include Word¬ 
star. Screenwriter II, 
Visicalc, and Apple Writer 
II. 

The EPS keyboard con¬ 
nects directly to the 
Apple’s keyboard socket. It 
has a complete word-pro- 
cessing layout with full- 
travel key switches, multi¬ 
function edit keys, shift 
and shift-lock keys, and 
cursor-control keys. Most 
keys are equipped with 
automatic repeat capabil¬ 
ities. A built-in 21-key 
numeric keypad, full ASCII 
characters, parallel output, 
and a 6-foot cord are stan¬ 
dard. 


The suggested retail 
price is $399.95, which in¬ 
cludes BASIC and DOS 
modules and an interface 
card. Additional PROM- 
ware modules cost $32.95. 
This keyboard can be or¬ 
dered from Executive Peri¬ 
pheral Systems Inc., 800 
San Antonio Rd., Palo 
Alto, CA 94303, (415) 
856-2822. 

Circle 591 on inquiry card. 


16-Blt Upgrade 
Upholds 8-Blt 
Software 

Octagon Computer Sys¬ 
tems' Board 8/16 lets you 
upgrade to a ? 6-bit system 
without making your 8-bit 
software obsolete. This 
board features IEEE-696 
(S-100) compatibility, an 
8 -MHz, 16-bit 8088 pro¬ 
cessor, and an NSC-800 
chip that operates at 4 
MHz and executes the full 
Z80 instruCTion set. A built- 
in Intel 8272 floppy-disk 
controller provides 24-bit 
DMA (direct memory ac¬ 
cess), can handle four 5’A- 
or 8-inch floppy-disk drives, 
and allows file transfers 
between drives. The 
Board 8/16 has an 8K-byte 
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PROM (programmable 
read-only memory) moni¬ 
tor that boots the operat¬ 
ing system and comes 
with such debugging fea¬ 
tures as memory test, 
dump, and search. Also 
standard are two serial 
ports with software-select¬ 
able data rates of up to 
19,200 bits per second, an 
interrupt controller with 
eight vectored interrupts, 
and a fixed-frequency real¬ 
time clock interrupt for 
multiuser dispatching. 

Options include an 
8087 mathematics copro¬ 
cessor and Concurrent 
CP/M-86 or MP/M-86 
operating systems. The 
Board 8/16 costs $895. 
Concurrent CP/M-86 and 
MP/M-86, sold only with 
the board, are $195 and 
$495, respectively. Full de¬ 
tails are available from Oc¬ 
tagon Computer Systems, 
Suite 5, 151 Bernal Ave., 
San Jose. CA 95II9. (408) 
225-2700. 

Circle 592 on inquiry card. 


Nonvolatile 
Memory Module 

The NVRD64, a 64K- 
byte nonvolatile memory 
module, can be used as all 
the memory in a conven¬ 
tional 8-bit system. Pro¬ 
duced by the British firm 
Greenwich Instruments 
Ltd., this 4- by 2- by 
I-inch plug-in unit can be 
paged into memory and 
used as data RAM (ran¬ 
dom-access read/write 
memory), emulating a 
high-speed disk. It features 
internal buffering, 150- 
nanosecond access time, 
10 -year data retention, an 
unlimited number of read/ 


write cycles without wait 
states or additional hard¬ 
ware, and 5-volt opera¬ 
tion. Up to eight 
NVRD64S will fit on an 
S-100 card; four on a 
Eurocard. As a replace¬ 
ment for a ROM (read-only 
memory), this device per¬ 
mits immediate reconfigur¬ 
ation at any time while re¬ 
taining the convenience of 
a ROM-based system. 

The N\/RD64 uses an 
industry-standard connec¬ 
tor that's compatible with 
vertical- or horizontal- 
mount printed-circuit 
boards, backplanes, and 
IDC connectors. The 
NVRD64 costs $875. It’S 
distributed by LMS Elec¬ 
tronics. 3401 Monroe Rd., 
Charlotte. NC 28205, 
(704) 376-7805. 

Circle 593 on inquiry card. 


Where Do New 
Products Items 
Come From? 

The information printed in 
the new products pages of 
BYTE is obtained from "new 
pfodua" or "press release" 
copy sent by the promoters 
of new products. If In our 
judgment the information 
might be of interest to the 
personai computing ex¬ 
perimenters and home- 
brewers who read BYTE, we 
print it in some form. We 
openfy solicit releases and 
photos from manufaaurers 
and supphers to this 
marketplace. The informa¬ 
tion is printed more or less 
as a firsMn first-out queue, 
subject to occasional priority 
modifications. While we 
would not knowingly print 
untrue or inaccurate data, 
or data from unreliable com¬ 
panies. our capacity to 
evaluate the produas and 
companies appearing in the 
'What's New?" feature Is 
necessarily limited. We 
therefore cannot be respon¬ 
sible for produa quality or 
company performance. 














\A\l ORDER PRICEi 

Thousands of items to choose from. Call 800-752-1341 



SOFTWARE FOR CP/M- 

Crosstalk. 

Supercalc .. -.... 

The Worjd Plus... 

Spellbinder.. 

ASHTON^TATE Data Base IJ 
MICROPRO 
Wordstar . 

Mailmerge ...... 

Siipersoft . 

Spell s t ar ... 

Infostar... 

Reportstar . ... . * 

MICROSOFT 

Fortran 80... 

Macro 80 ...... 

Ba^ic Compiler .. 

my/Math/mu/SIMPSO ... 
MuHiplao : 


Major credit cards accepted. All items 
shipped FOB San Diego. Alt Manufac¬ 
turers' guarantees apply ^ plus our own 
30 day guarantee, including Freight on 
returns. 


DISK DRIVES. ... .. 

MICRO SCI 

A35 with Controller , -- .. : $377, 

A40 with Controller.. 457. 

A70 with Controller. 577. 

A35 without Controller .. 297. 

PRINTERS--- 

OKIOATA 

Microline82A ..$449. 

Microline 83A 735. 

M!cra!tne92 . 578. 

MicrDlrne93... 997. 

BROTHER 

HR-1 Daisywheel - Parallel .... 910. 
HR'l Daisy Wheel - Serial989. 
Forms Tractor .. 147. 

STAR MICRONfCS 

Gemini 10 ... 329. 

Gemini 15. 497. 

MANNSMANN-TALLY MT leOL . , . 879, 

MONITORS- ---. 

USI 

12"" Hi Res Green . ..$154. 

12^ Amber . 161. 

9" Green. 119, 

AMDEK 

12" Green. 167. 

13" Color... 363. 

CoiorUHiRes... 819. 

Color ill RGB .. 468. 

NEC 

JS 1260 12" Green HI Res. 126. 

JB 1201 12" Green Hi Res 

w/Sound. 174. 

JC 120112" Color ..348. 

JC 1203 12" Hi Res Cokorl 

IBM PC. 687, 

C^ble forlBM PC . . . 22. 


TERMINALS- 

TELEVIDEO 

910.$667. 

925. 849. 

950 . 1,099. 

VISUAL 50. 719. 

ACCESSORIES- 

SSM 

ASIO Apple Serial I/O Card.$132. 

APIO Apple Parallel I/O Card ... 79. 

AlO-ll.. 169. 

TG Game Paddle , .... 29. 

TG Joystick ............. _ 43. 

ORANGE MICRO Grappfer Plus. .. 137. 
MPC PERIPHERALS 

Parallel Prt. Card Apple M. 55. 

RAMTEXT Extender Card. 109. 

Bubble Memory. 657, 

16K Memory Board Apple II , .,. . 58, 
32K Memory Board Appfe II .... 110. 

Upper Lower case ROM . 14, 

PROMITEprom. 77, 

Serial I/O Card Apple II. 79. 

PRACTICAL PERIPHERALS 
Microbuffer II16K Apple II ...,. 229. 

Microbuffer ri32K Apple 11. 244. 

8K Serial Buffer/Epson ........ 132, 

16K Parallel Interface/Epson .. . 132, 
MICROSOFT 

Z'80 Softcard for Apple .. 249, 

MOUNTAIN COMPUTER 
CPS Multifunction for Apple .... 149, 

VIDEX 

Videoterm.. 259. 

Softvideo Switch ............. 29, 

Inverse Std. Character Set. 24, 

Enhancer ... 122. 


SOFTWARE FOR IBM-- 

MICRO LAB The Tax Manager.. . .. $188. 

ASHTONTATE Data Base II. 479. 

SORCIM Supercalc . .. 227, 

VISICORP Visicalc 256 K. 209. 

MICROPRO 

Infostar.. 377. 

Wordstar.. 329. 

Mailmerge ... . 179. 

Spell star. 179. 

LU.S. 

Easy speller... $127, 

Easyfiler , .. 277. 

Easywrlterll. 249. 

CONTINENTAL SOFTWARE 

The Home Accountant Plus ...... 109. 

SOFTWARE FOR APPLE--- 

BRODERBUND Choplifter . 26. 

MICROSOFT 

Typing Tutor II .. 18. 

Adventure. 24, 

Fortran ... 149. 

A L.DS. 97. 

Basic Compiler. 297. 

mu/Math/mu/SIMP 80 . 188. 

Multiplan . 188. 

VISICORP 

Visicalc. 209. 

Visiplot .. 169. 

Visidex... 209. 

VIsiMle...209. 

MICROPRO 

Wordstar.. 216, 

Mailmerge . 75. 

Spellstar. 115. 

Infostar. 375, 

MODEMS---- 

HAYES MICROCOMPUTER 

Smartmodem .. 229. 

Smartmodem 1200, .. 579, 

Micromodem II with Term. Progm. 359. 

NOVATION 

Auto Gat.. ..,; .239. 

Apple II Cat ... .. , .. : , 309. 

J^Cat ....... .... .., 135. 


U.S. ORDERS: 800-752-1341 ^ 

CALIFORNIA ORDERS: 619-277-8002 
INFORMATION: 619-277-8006 
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AST Best Price • Good Quality • Swift Delivery • Export ids 

^<^^Our Specialty: 68000, 6809 CPU, graphic, database, communication 

North Star, Altos, Diablo, Qume, Houston Instrument, GTCO, Okidata, C.ltoh, 
Hayes, Epson, Tendon, SWTPC, Visual, NEC, Amdek, Hazeltine, Mitsubishi 


COMPUTER 


CROMEMCO 


Bast Prica 
Anywhere 

CS1D2E 25&K RAM, bSDOa & ZSO 

floppy 4.3Sa 

C81D2 r» errot corfectlon 3.986 

C81HDSE 512K RAM. 5S000 5i Z8CS 

20MB hard disk, &T4" ftoppv 8.071 

C88D5E 512K RAM. 58000 & Z80 

two 8" Hoppv 7.996 

H020 Eziamal disk drive for 

sys. 1,2, &3 . 3.598 

*’T' ^ ^^ aaooo CPU, 256 KB 

W lU A I to 4 5 MB. 10MB 16 474MB hsrd 

9,000 & up 


rtl I A I ^60013 CPU, SI 2R BAM, 20 MB 
UUAL hard disk, inttiri^enr liiO, 1MB 

Boppv. UNI?<. S100 14,500 

32KB CMOS mamdry 996 


SWTPC, HELIX. 


.CALL 


Z 110 

dual mvtts, 128K RAM. edex 



bMrd, 225 K 640^aphie, IBM 



PC competrpis 

2.799 

ZVM 134 

RGB 640x480 

6B6 

ZW 110-32 

V92K8, 11 MB ima disk 

4.699 


C-10 ZSO, 64K, IZ- mmitor, 390R 

floury, CPM compatiblfl O.S.. 
word processing & Eprsad 
dieei sohwsra . , 1.850 

NORTH STAR. MORROW. KAYPRO, DYNABYTE. 

DEC. TERAK, CORONA CALL 


LNW BO 1 Z80A. 65K. 480 x 192 grephic 1,10O 


PRINTER 


JntagrAl Qota Syotam 


IWCftOPRtBM 

75 ops sxosHant prinf/1 lO cpa 
04 xiM graphic. RS2324>waJN 

0 


ph iSi I^ion - 

. .496 

PRISM 132 

200 cps, 132col. . 

1.100 


W/graphic 84x94 

1.180 


grapti«c, color, friction . . . 

1.590 

GEMINI 10 

100 cps. . 

, 346 

15 

16" 

525 

EPSON 

FK BO 160 cps 

655 

n 

810 Si^b 

1.395 

OKIDATA 

ML S3A 

650 


84 parallel 

995 


92 

660 


93 

890 

erruH 

PrpwritBf 1 paraDal 

410 


•Letter QuaNty* 


errOH 

StarwrrtiH F-10 40 epe . . . 

1.330 

NEC 

77T0. 7730. 

2,£50 


3510 

i.styo 


3530 

1,660 


3553 for IBM 

1,676 

QUME 

11 + 

1.400 


620 

990 


630 

1.876 


TERMINAL 


ZEMTH 

Z-29 sman [ermlnal, 9 funerton keys, 

33 graphic chorta, amuliite DEC VTB2, 


VT100 Hfaphka., OMceltern Ipf wend 
prthCAsang. maths, boslnns giaphjcsMD 


2T-1 WATtodOm tiNocrm 

466 

HAZELTINE 

ESPRIT til 22 funct»n ki*y». 
TelevideiD 050 sct elike. 

748 


ESPRIT II 

678 

VISUAL 

50 

626 


300 

948 


550 Superb graphic 

2.2BE 


MODEM 


D.C H*y«t 

Smamnadem 300 baud 

230 


300/1200 baud 

570 

usn 

Auip link 1 200 

450 


DISK DRIVE 

TM 100^2 514" OD. DS 


MITSUBISHI 8" 

□S. DD. CJpiTie 8 Shugart compatibla 

M2634 63 hflfa drJvd 1 ' . . . 

B" ■subaygterp 2 MitautiJehi bare driviee, 
cAbinet iiy/power auppiv. fan . 

-,.410 

, 1.0«9f 

•SEemblad aubsyalam . . 

1.130 

manual 

28 

aignel cable 

60 

CORONA 5M9 tar IBM PC 

1.460 

DIGITIZER/PLOTTER 

Housion kstrumanl DMP29 

1.796 

DMP 40 

796 

HIPAD 

725 

GTCO 

CALL 

SOFTWARE 

dBASE 1 Ashtori Tate 

499 

REDDING GrsttNk buiineas graphici 

400 

Async mrcfd to miintmma 

100 

AJpaCt mierp IP mlcrp 

450 

CROSSTALK MrcrPSluf 

160 


CALL (212) 937-6363 

free catalogue 

PriE^fl. Kubfacl to chsrtgti Amarican EjtpfaSs. Yisar Master 
card add 3%. F 0.8 pOrvt dI ShiprneriE. 20Ki rHSIddkinig 
Th lor THlurrwd marcharidise Psrsunal checks lake 3 
weeks la clear. COO on cenihed check only. N Y 
resKkenls edd sates lax Mamilacturers' warramy only. In- 
te^ristional custamefs, pJsase conlinn price bafors order. 
Accept P 0. fram Ferline 500 & schoois. 

Computer Channel T¥LEX: 

21-55 44th Road 423418 

Long Island City. NY 11101 CSTNY 



12' B&W MONITOR 



VIDEO 100 by 4MD£K 

FACTORY $71195 
WARRANTY 


« 79 “ 


for APPLE 

16K RAM CARD 

Language Transparent 
COEX FACTORY a . n n n 
WARRANTY ^53^“ 


SVa'Floppy 

DISKEHES 

All Certified-10O% Guaranteed 

BOX on00... * 149 " 

Above with *,«-«« 

Hub Rings. $ 159.00 


FLOPPY DISK DRIVE 

From Fourth Dimension Systems 
with •Track Zero Micro Switch 
• DOS 3.2.1 & DOS 3.3 
• CP/M and PASCAL 

DESIGNED 

FOR YOUR *249®® 

Controller Card 

for above. .$ 99.00 


G0EX8OTT 

• Interface with Apple," Centronics 
RS-232, tEEE-488 

#9x7 Dot Matrix, 80 CPS, 
BFOirectional Printing 

• 2K Buffered Memory 
•80, 96,132 Columns, Graphics 

and Block Printing 

• Selectable Char Pitch, Line 
Spacing and Feed 

COEXInterfaceCardtoAPPLE »39*® 



VISION- 80 ® $04000 

80x24 Video Display Card w 

Vista CompyterCompanys new Vision-60 board is a sophisticated 
yet easy to use video dtspiay card for the Apple"" computer. 


PARALLEL INnRFACE 

EPSON TO APPLE 

New From 5 cable 


COEX 


39®* 


INCLUDED 


PROTOTVnNG CARDS 

forAPFLE.... $19.95 
tor I.B.M. $49.95 


EXTENDER CARDS 

for APPLE... $16.95 
for I.B.M. $19.95 


“Have You Kissed Your Computer Lately” 

exponents Express, Inc. 

1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 

T^rms of SalD: Cash. Checks, Credit Cards, M.O., C.O.D. Calif, residents add 6% sates tax. 
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Circle 72 on Inquiry card. 





























































ORDER WITH CONFIDENCE FROM 
ONE OF THE NATION’S LARGEST 
CONSUMER ELECTRONIC PARTS DISTRIRUTORS 


APPLE COMPATIBLE 
KEYBOARD 





) 




Heavy duty error free switches, 
switchable N key rollover, last 
key repeat, upper/lower case 
capability, alpha took. Complete 
with cable. 


ORDER NO 
83-APL-KB^7 


$79.95 


ARCADE TYPE 
JOYSTICK 


*>■ 


Atari , 

Commodore, 

Sears compatible. 

Heavy duty leaf switches. Long life. 


ORDER NO 

e3-ATR-JY-1 


$15.00 


Unbelievable Discount! 

APPLE IP COMPATIBLE 
SLIM DISK DRIVE 

RUNS QUIETER THAN THE ORIGINAU 

New - not surplus - guaranteed! Only 
6"'wx 1-7/8"h X IC'd. Complete 
with a 3' cable. Runs 
with Apple controller , 

or our optional 
controller. 




ORDER NO 

83-APL-DD- 



1 «299.®5 



CONTROLLER 

CARD 

ORDER NO- A jm Ac 

83-APL-CTL*^1 


D ILII I ^ Buv two disk drives and oet a free 


REPLACEMENT 
POWER SUPPLY FOR 
APPLE II 



Fully Apple compatible. 

5A heavy duty switcher,110V or 
230V input, +5V/5A,+13V/3A, 

-5V -12V full load outputs. Fits in an 
Apple II case. AC cord included. 

ORDER NO. OC 

a3-APL-PS-51 9 f 9.9b 

REPLACEMENT 
POWER SUPPLY FOR 
ATARI® 800 AND 400 
MODELS. 


ORDER NO 

83-ATR-PS-800 


$17.00 



12" AMBER 
MONITORS. 

Call for details, 

ORDER NO, 83-APL-MON-1 $140.00 



REPLACEMENT 
PADDLE SET 

FOR atari -.a 

and OTHERS . 


ORDER NO. 

83-ATR-PD-2 


$12.00 


REPLACEMENT 
RAM 1C FOR ATARI 
2600 VCS 


OHOER NO. 

83-ATR-IC-3 


$11.95 


REPLACEMENT 
CPU 1C FOR ATARI 
2600 VCS ^ 

OROER NO. 

83-ATR-(C-2 $9.95 


APPLE COMPATIBLE 
JOYSTICK 

Heavy duty 

ORDER NO. 

83-APL-XY-10 $1 6.50 



REPLACEMENT 
JOYSTICK 

Fits Atari, 

Cpnimodora, 

S^rs others."^ 

ORDER NO 

83-ATR-XY-4 



REPLACEMENT 
AC ADAPTOR 
FOR ATARI 
2600 VCS 

9V 500mA. UL listed. 

ORDER NO. 

83-ATR-PS-6 $5.00 


jn 


REPLACEMENT R.F. 
MODULATOR FOR ATARI 
2600 VCS 

Also compatible with 
other video games. 

ORDER NO. 

83-ATR-RF-1 $5.00 


JOYSTICK EXTENSION CORDS 

Works with Atari, Coleco. Commodore and other 9 pin 
plugs. popular lengths: 6’ and 1 2'. 

ORDER NO. 

83-ATR-EX-6 $5.00 

83-ATR-EX.12 6.50 


i and other 9 pin 


REPLACEMENT 
APPLE JOYSTICK 
CABLE 


ORDER NO. 

83-APL-X-1 



REPLACEMENT 
ATARI JOYSTICK 
CABLE 


$4.50 


ORDER NO. 

83-ATR-X-1 




$3.00 


RF EXTENSION 
CORD 

15' RCA Male to 
RCA Female. 


ORDER NO 

SS-ATR^^RG-ia 


$5.00 


MINIMUM ORDER $25.00. VISA, MASTER CARD accepted. No surcharges. Exact UPS charges will be added. PREPAID Certified 
checks and money orders, send exact amount. No shipping, handling or insurance charges in the continental USA, PERSONAL CHECKS: add S% 
shipping charges, allow 3 weeks to clear. INTERNATIONAL BUYERS: US currency and 20% extra for shipping. CA Residents, add sales tax. OEM, 
DEALERS: send for Special prices on your company letterhead. No purchase orders or open accounfs-no exceptions. 


ELECTRONICS 

A DtmOM OF AUiAMOE RESEARCH CORPORATION 

18215 PARTHENIA ST.* NORTHRIDGE, CA 91325 


Call toll /ree;(800) 423-5336 
In Ca/i/ornia: (800) 382-3663 
Loco/: (213) 701-5848 

Telex181011 ORAPARTS NTGE 
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' CB80* * 

Language Utilities 

f Directory display function, 
accepts CP/M* ambiguous 
fiie references 
f Drive select error recovery 
^ Disk read/write error recovery 
Default drive finder function 
t Alt for only $99 

These professional utilities are 
powerful yet easy to use. Corn- 
pi ete documentation with many 
examples on how to use them is 
included. Call or send for 
complete description. Visa, 
MasterCharge, C.O.D. accepted. 

Eiitg S oftworg 

421 Hwy 30, Suite 121 
College Station, Texas 77B40 409-696-3328 

*CP/M & CBBO TM ot Digital Res»afch 


Circle 142 on inquiry card. 


PERIPHERALS 
FOR APPLE/IBIVt(PC) 

Quality Inexpersive Periptierals 
wMh i Full Oaa Year Warranly 

BAfl£ 



EACR 

BOARD 

KIT 

iBM/TANDOff UH1VL I6CK 

S1B9 



320 k 

CALL 



AFPLE7SKliaA»T QRiVE IS'Al 

219 



TH INLINE 

162 



DUALTHiNUNE 

339 



DISK CDNTnOLLEH (DOS S 2-3 3| 

E9 

S 21 

3 D1 

8D COLUMN CARD 

149 

29 

13? 

jVlOEk LQUlVALliND 

7a0 SOFTCARO 

H9 

29 

109 

[MICROSOFT EQUIVALEtfT] 
PRINTER INTtflFACE Wy^■m I6K 

139 

2$ 

129 

BUFFER AND GRAPHICS 
[APPLE RUMPLING EQUIV.) 




MULTI-FUNCTIDN CARO 

(36 

29 

12B 

[PARALLiL serial 

CLOCK) iVEflSA CARD EOUtV.) 




USI 6SEEN SCHCLN 9" MONITOR 
[BO DAV WARRANTS) 

apple Qe RARE ROARO 

99 

T75 



CDLQRADQ COMPLflEFt PERIPHERALS 

R.R. 6^ Box 70 
Scriden, Ci^kirado 80401 
[303} Z7a-7172 


Circie 64 on inquiry card. 


S-iaO EPROM PROGRAMMER 


EPROn-32 

• H^iih qiial»tif S-1D0 board meels or euceetls lEEE-fiSfi 

• Prtjjjrams TK thurugh 37K (byre} £FRI0M& 

■ Testoor zero^msertiD^force progranming sockel 

■ EFBDM is |H'ogriinr[iei;l [Finn^h 1/0 ports ^ vanliod 
Througli I/O pi]fts sf in nrenwry spaco for venficatian 

< ProorarMiino voliage g<:r»er^9sU 
» Per^oaHly Modules slrrpltry adaptalion of board Eo dltteronE 
EPROM types 

PM' 1 - 2508,2758 PM-3 - 2732, 27 32A PM-6 - 68754 


2S16.2716 PM-4-2564 

PM'2-2532 PM'5-2764 
- CP/M-erMnpallblP POTttrpl spltware 
includes DDmmapds lor prograrntrirng 
venlioaiion. disk 1/0 and editiiq 


PM-a-27128 

$269.95* 

lagsembled 
& tesEedl 


fUcroPynomics 

CorparaCion 

Sulie 105 * 6363 Poptar Avenug - MempruS, TN 30119 
(901)-755-0619 

'Pnce includes EPROM-32. docwnWaticin and Iwo Petspnaity 
Modules rspecily} Addiiienal Modules -1795. CcnErol software 
on B" SSSD itisher[e-S9 B5 Exren&iCm unit \w EPROM m 
Pefsoiahly Module-149 95 BPS'graond-lZOO. UPS atr- 
S4 fiCl, COD ^$1.50. lorergn add $15 00 IN add 6% safes tax 
VISA and MASTEHCARO weimme 



Circle 229 on Inquiry card. 


Y-E.S-vWe have the BEST 
prices available on E.C/s. 


2 t 14 

2Gan£ 

1.35 

4 1 Ifl 

20UfiE 

1.2 5 

41 IB 

1 Sons 

t .40 

41 BA 

200ns 

4.65 

4 164 

150ns 

5.00 

611eP-3 

ISOns 

4.00 

61ieLP-3 

150ns 

4,76 

2710 

4 50n a 

3.10 

2732 

460ris 

3.35 

2 5 32 

450r>3 

4.65 

3704 

2 60ns 

9.00 

ZaOA CPU. CTC. 

P10 

3.30 

Z80A SIC, DMA 


1 l.SO 

B251A 


3.00 

02S3-6 


3.35 

a255A-5 


3.00 

MasterCard/VISA 

ar UPS CASH COD. 


* Allow Up to 3 we^ka tor poruDoal otiecks 
Id clear, please include phone no, 

• Pricea subject tD changes wLthoiJt notice. 

Yang Electronic Systems, Inc. 

307 Compton Avo., Laurel,MO 237D7 

( 301 ) 776-0076 


Cfrcts 449 on inquiry card. 


SV 4 ’’ DISK DRIVES 


TANDON 

* TM 100-1 

Smgle Sided, 4Q TRK. 

Single 0i Double Density 

■k TM IOD '2 

Double Sided. 40 TRK/Side 
Single Or Double Density 

CDC 


$1(1900 

free Shipping 

S259W 

Free Stiipplrg 


* 9409 

Deutite Sided. 40 TBK/SNle 
Single Or EObudle Density 


$25900 

Free Shipping 


Ortfer Toil Free 

V800-531-6475 [Ouiside 0i Texes) 
(512) 250-1523 (In Texas] 

"77 We Can't Siitfj The Next Working Day. 
We Won't Take Ttre OtHer '' 
!Me$ter€ard w VISA a Check 
Texes Residenls Add 5% Safes Tax 



CompuRcIc) 


13010 Research Blvd., Suite 1D1 

Austin, Texas 78750 


Corp. 


Circie 74 pq inquiry card. 


Electronic 

Circuit 

Analysis 

• DC ariid AC analysis 

• Very last, machme language 

• Infinite draiits on multiple passes 

• Worn case, sensitiviiy analysis 
m ITynamic modification 

• 64 Nodes, 127 branches 

• Compare circuits 

• l.og or linear sweep 

• FuU file handling 

■ Frequency response, magnitude and phase 

• Complete manual with examples 

• TR&nBO fTRSDOS) SW.C30 

• CFtM ST 50.00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 

Circle 373 on inquiry card. 



Circle 254 on inquiry card. 



Circle 151 on inquiry card. 


Circle 2S1 on inquiry card. 




















































VOU BE gonna LOVE THE^, 

rock bottom prices. 


LhiTEi IDCEDflO svstA M/SFTStf) iliH9 

mean oohfuvep 

Mczi DOfiPurEPi lisa 


fouEmt □ipunaiai imvT affle 




'% Texas Instbumehts qohfittsii »?e 


**OORVUS SYSTEMS «»«« 

# iMCtlinil" i«E dCfcPUrtE 


ll^ H l I 1 1 ^ e^tO-AF F 


RanaSystems tffDA FOR ATMJ 

CJWXVVI &4E (K nWllrTI 

MCI«»OFT foi 


K-it* It 2< E 3 rsm AFPii* umi 


f CDm-moElEiri 


OOHMIJl 'MR ]PHM33 «paTTJ tl 

bUE-rDF «/ WWTXUBOHE PHNITOP 
J-t®/re/PFLVES, MSLoa, cw/M U& 

iUm» LL UITH ALL KVTNRIIE 


MEC 


K»Da IR 


i Ift/iS FJUiTTEKS 


OKPUA 

7RA1I3TRR 4C<QUn FRIVTCBl 


, wlUta] aHl fEJ: RPPU: 


i1Z> 


NEC 

CDDCR HWriTlP jkj 

uai lar Rnam ibhiik* 


bwertcch ei Rff ipn 
dluIHlUElBl ZfrD 


] J41UCT MDREJ 

KLUHJOTT IPWRO BtSRRTWii SS/SJ S1«.44 
i| Ell EULD BCWra ^ tM 1 SS/DO A.» 
1K1T11 LirTTIRl WiffBAPitli I^EO 


m Fl NlJC i mJU HUlElP HITH 'LEWL' 

tHC MMUFiicnnin mill int njiai ub 

K iElVIRTlSE FRlCUit.' 

CIUJL lA KM TMe' LOHEET PiUE^PM 


FOR FA^E5T DELIVERY! 0A5t{IER'5 CHECK DR V15^/HASTERCAI^D < FtO EXTRA CHARGE FOR CIUIDEt INCLUDE NDHBER, EXPlRAtlOH DlllTR* HEItEg JkVOiUtSfi » FEONS). FtRSOHAL CHECK 
ALLDH ^ WEEK5 TO CLEAR, niRCHASE ORDER HUST IMCUJDE CHECK- aulrPlNC; « HAHDLIHG: CDHTtHEHTAL U-S- M1N>|. U-f-S- STItHET WiaWiaS KHOUIKMO: MO FPO ALASKA 

HAVAII i SOWITORS 5% [JIO WIN3; POfiElCM T5% f*15 WINS. LKCLUOV FUON* NUNDfeR VITM ALL OltOMltS. AU* ITEWS AitE HE« MtTfl HAHUPACTIJHER'S MAJIIIANTY, APPLE COUUTRY, 
LTD. CAHtlOT GHARAMTEE THE HEROiANTARI LITY OF ANY PRODUCT. PRICES APE EDBJECT TO AVAILAEILITT A CHANGE VITHOOT HDTTCEt DUE TD DDR LOW PRICES, ALL EALES ARE 
FINAL. RETURNED HERCHARDISE 15 SUBJECT TO A RESTOCKING FEE S MUST COKE IN OPUGIHAL UNDAKAGED CARIOtt WITH AHA HUMBER- HO SOrTHARi: KKCHANGGS- CALIFOHfTIA 
RESIOaNTS ADD bt. TAX. SEND $1 FOP MEW FALL CATALOG [GOOD TOWARD FIRST PURCHASES- APPLE CCHJTtTRY, LTD. IS A DISCQimT HALL DEDEB DOaSE rOH THE ■ ICRDCailPIITEE 
IHDDSTRT St IS A CALtFClWlA 00FUK>SATI[>I NOT AmLlATED WITH APPLE COWIWep INC. APPLE IS TRADEMARK OP APPLE OOHPUTER rNC. _ _ _6.1.ft3 


Call us... we can help! (619) 765-0239 


P.O. Box 1099, 
Julian Calif. 92036 


Apple Country, Ltd fs a DISCOUNT MAIL ORDER HOUSE for the micro computer industry 

and tS 3 Cellforma corporalron not affilisled w»th Apple Compuler inC. Apple fS a Irademark pi Apple Computep Inc 


SUNNY LOW LOW COST 

POWER SUPPLIES 

(LINEAR & SWITCHING) 
FOR S-100, DISK DRIVES 



No. 806 8 [ No, 616 Mlamframes 


Kit It Z & 3 tor s -100 


MOO & DISK POWER SUPPLIES: OPEN FRAME. ASSY, a TESTED^ 6 OUTPUTS^ ADJU. & FUSES PROTECT. 

ITEM +SV OVP -SV +24V(OR + 12 V) + 8 V db16V SIZE WnDxH PRICE 


S4 


BgtRjfor 2 Drives (Floppy ft Hard) 


Item 


12 SLOT & 2 FLOPPY 5A 

1A 

5^7A PEAK 

13A 


10’’ X 6” X 5 ' 

102.95 

(1 Floppy & 1 Hard Disk) 







6 SLOT & 2 FLOPPY 4A 

1 A 

4-5A PEAK 

8 A 

3A 

8 H" X 5" X W 

92 95 

POWER SUPPLIES: open frame, assy. & tested, regulated, adjustable & fuses protect. 

IDEAL FOR -F5VOVP 

-5V 

-F24V (or-F12V) 

-fBV Unneg. 

x 12 V 

SIZEWxDxH 

price 

2x8’'SLIMLINE 2,5A 


2.5A - 5A Peak 



3’' X 4" X 4" 

48JS 

2 X B" or 2 X 5 y 4 ’‘ DISK 4A 

1A 

3A ~ 5A Peak 

2A 


8" X 4" X 3^-1 ■■ 

54,95 

[3 X 8 ^’ (or 5Va ) FLOPPY] 6 A 

1 A 

6 A - 8 A Peak 



10"^ X X 34^" 

69.95 

1 or 1 x Floppy & lx Hard| 6 A 

tA 

6 A - flA Peak 


1A 

9" X 6 T/ 4 " X 4W' 

81,95 



S 3 S^lor& 100 & 2 Drives 


K a DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 

MOO POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


TEM 

(IDEAL FOR) 

f8V 

- 8 V 

+ 16V 

“16V 

4 28V 

SIZE: WxDxH 

PRICE 

<IT 1 

15 CARDS 

15A 


2.SA 

2.5A 


12" X 5" X W 

54.96 

err 2 

20 CARDS 

25A 

— 

3A 

3A 

— 

12" X 5" X 47/8" 

61.95 

<IT3 

DISK SYSTEM 

1SA 

1A 

3A 

3A 

5A 

t3Vif"x5'x4^^” 

69.95 

i SLOT MAINFRAME assy. & tested only $399.95 

4 SHIPPING $18,00 


SHIPPENO FOR EA. PWR SUPPLY: $5.50 IN CALIF.; 
$ 8.00 IN OTHER STATES:$te.OO IN CANADA. 
FOR EA TRANSFORMER: $5.00 IN ALL STATES; 
$12.00 IN CANADA. CALtF. RESIDENTS ADO 
6.5% SALES TAX. 




■ACH mainframe {ITEM NO. 806 OR 516) CONTAINS: EMI FILTER • FUSE HOLDER • AC POWER CORD • POWER SWITCH & INDICATOR • 

|ESET switch ■ 4W' COOLING FAN • S-100 BUS 6 SLOT CARD CAGE * (110/220 VAC. 50/60 HZ.) POWER SUPPLY FOR DISK DRIVES & S-100 
■lots ■ 2 EA, DC POWER CABLES WITH CONNECTOR AND MOUNTINQ HARDWARE FOR DISK DRIVES ■ 9 EA, CUT-OUTS: 7 FOR DB25 
NNECTOR, 1 FOR SO PIN CONNECTOR & 1 FOR CENTRONICS • CUSTOM FINISH & LOGO-LESS • COMPACT SIZE • UGHTWEIGITT. 28 LBS. 

_5 FOR 2 EA. fl" THINUNE FLOPPY fTANDON TM84a-1 4 648-2 OR EQUIV.), OR ONE HARD DISK, POWER SUPPLY:-rflV/SA, ± 16V/3A 

| 5 V/ 5 A OVP. -5V/1A 4 24V/SA. SIZE: 1 Z'(W) x 10.S”(D) * 

fEM #516 FOR 2 EA. SVj” FLOPPY {TANDON TM -100 - 1 , 2, 3, 4 OH EOUIV.J, OR ONE SW FLOPPY & ONE SV^” WINCHESTER HARO DISK 
f ANCON TM 600-3. 3 OR EQUlV ), POWER SUPPLY: +SV/GK ± 16V/3A OVP, -i-SV/SA OVP. 4 12V/6A, SA PEAK- SIZE: 13.75"{W) X 19.5'(D> X NO, 516 Mainlranws 



No. 8Q6 


MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE, CA 90510 

TELEX: 182558 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING ADDRESS: 
22129Va S. VERMONT AVE 
TORRANCE, CA 90502 


Circle 366 on Inquiry card. 


BYTE June 19*3 497 


















Programmable 

Communications 

T RANSLATOR 

The PCT-100 is a coHnsuftASLE in-line 
RS-23Z PROTOCOL AND DATA TRANSLATOR. 
The PCT-1M CAN PROVIDE: 

* Terkinal or printer emulation 

* DEC OR IBM SYSTEM COMPATIBILITY 

* Macro-function keys 

* *Ttpe^aheao* and data buffering 

* Baud rate conversion 

* Handshake protocol translation 
(E. e. CTS/RTS. XON/XQFF) 

The PCT-100 IS CONFIGURED USING A 
BUILT-IN Communications Translation 
Language, Programs can be easily 

ENTERED A EDITED FROM ANY ASCII DEVICE, 

PCT-1B0-PCB {PCB oNLYK,,.,$ 289 
PCT-100-ASH tPCB W/ CASE)..* 339 
PCT-512-HOO CponER SUPPLY),! 59 




Method Systems iNcoRPcwiATED 
19751 South Lakeshore Boulevard 
Euclid, Ohio 44119 
(216) 531-0404 


Hayes Smartmodem 

1200 BDRS 232 $ 489 - 

Ran a Systems 

Elite One $265.00 

Elite Two $395,00 

Elite Three $495,00 

Rana Controller $ 75.00 

COMMUNICATIONS PAK SALE 

Micromodeni II S25B.00 

Source Subscript fan $ 69.95 

ASCII Express $ 49.95 

ALL THREE PIECES 6375.00 

Ve rbatl m 5 ' SSD D j 1 0 ) $ 25.50 


tappla Gomputar 


WE CARRY A FULL LINE OF APPLEliE 
HARDWARE $ SOFTWARE 

GARDEN OF EDEN 

COMPUTERS 

13147 Cedar Gtreel, WestTrinster, CA 92083 

714-894-9528 ._ 

24 Hours - 7 Dsys [ 

I ^WWyj Aak iDt our.Price Ld$tl 


ONE KEYWORD PROCESSING 

onyDurTELEVIOEO^'^ 

with WOflDSTAR " and. , . 





$9^5 


■ Hu Key ^ Automates the 36 rriost 
commonly used word proces&rng functjons 

■ Reduces learrung time while increasing 
operator speed 

■ For beginners and Wordstar experts 

■ Comes comprete with 14 new matching 
keycaps 

For yeyf TELEVIOrO *H. TS- BDD. TS-BOOA. JIrtd Ti BO'Z 

PUEASE SENDWOROSTAJt StITSAL MUMBEfttO; 

Business Solutions, Inc, 

91 W, Long Lake Rd„ Suite 9 
Bloomfield Hills, Ml 48013 
(313) 540-3360 

CrM 'OFDKjirALiiElffleCHItELFVCtCH TELtSOLUlONi " 
or TELEVIDECly' wQltDSlAlt ''QF MiCROfItO rNlEfiNArjQFiAl i 
iSArUrcXlCWlC KEif ' OF HLJU*lFil iQUJtlCHV! ifSt 


Circle 246 on inquiry card. 


Circle 158 on Iriquiry card. 


Drcle 47 on Inquiry card. 


3 Cost Plus 10% 
lORLESS! 


We sell and lea^e 

V ompuPro 

’i^iTo'SgDECISIONt 

rY0AWi5W£GHD65W" SSSoa CP(M’ 

IPQQSD 

avtn ttV«ll9l3lfl qiObcHrma 

ftOA WITHTERHIMAL.SMEG HD& 

I/oHdsdd cpiM^wbKjstafYBflEKdo:' C^nriSB 

CcHTBCI-ICLogtcBlB; Bazld?Pjlott£ FW ^ Ivtf^rrim 
DfiM: SfNpnnQnt Crcm tedary wltti lactcry werrsnCy. 

SiVe 9el I SUd l^ase ell Mortpw preducle. 
AJrpart't^AIrpon Bo^pd SVrap {E;i1ni Cher^B) 
Mki&ovl IXPtuitcillWr Pvynol. dk AR, AP, RxM AsseH, Raw i 
PimtlMd IwtriUiy, Mol Lid. Transenderital PA, Lean AmorluBlian. 

E Fuitetnn CtFimund IrTtBiBsS, CPM Utllltras, Leeser C and StBiTTok. 

Pf«HTeS: OKI. Cttcn:. PIEC. CFeUa. M/T. ebi 

VLb calsr Id evparlaneed usefa, slnie nn4 tedarf I SQWaK. 


s;*-«'CostPlus 

COMPUTERS 

ZUO 0/7-4743 Oi^b««ltlMKlStttiil^Hfwp^aniiC2^ 


16 BIT 5100 
SUPER MICRO 

D-TO-fi 
696 eORROS 




pl3??ers 

SPflSCflL 


Circle 99 on Irvqulry card. 


WILLIAM J. CLflFF 
[6171-235-9505 

Clrcfe 59 on inquiry card. 


I WILL BEAT AMY COMPETITOR’S PRICE 
PROVIDED IT IS NOT BELOW MV COST 
TRY TO BEAT THESE 1C PRICES l 


G4K 

DYNAMIC RAM 

200 ns 

S4.90 

G4K 

150 ns 

5-09 

S4K 

120 ns 

5.90 

ieK 

£00 05 

T.35 

2764 

EPRQM 

300 ns 

S7.25 

2732 

450 ns 

4.15 

2716 

450 ns 

3.20 

2532 

450 ns 

4.60 

61IBP 3 

STATIC RAM 

150 ns 

$4.10 

2016-LtKE 15Q 05 

4.40 

2114 

200 ns 

1.45 

ZiOA FAMILY 
CPU, CTC, Of PIO 

$3.30 

DART 


8.25 

I DMAorSIO/O 

12.50 I 


UwHJfCartJ-HJ'liSA Of UPS CASH COD 
Fpciory New, Prime Parts 

MICROPROCESSORS UNLIMITED 

Soulh PwjHB Art. 

0EGGS. OK. 7U21I 

(DID) 2)S7-496t 

Pddh 9iid;iacl to ctunge Cell br ¥Tiiuiiie j[ki»3. Si^ 

SHnepeg & lrAi#^a 4iir4 Caah diKOufil pnea^ sfiewn 


Circle 265 on inquiry card. 


ninnciiiii 


FMd t«Ttad «ftd i-all«bl*. UNlFOHTfl la aviiJatilB r^r th^ 

PC «1 W«H n m[j«t ■Vst*n> witn 8"' disks and tha followlnfl 


t UNIFORTH la compatlbl* wNlh and uppom aii 

faaiurai and ilia ^pai o1 U^a CF/M. CDOS, MS-DOS ar>d DEC 
eparating aVRama. As m/i apwTBtinff systmm. UN IFDHTH w HI 
TLin«Fen "aued-alenr' en meu eAmmAclBl in1crdcdmtLJiai% 

Tha FQRT 1-1.79 Standard i 


pvar flOO wordl that prpvIdB and IJnBHjrtanWd 

adltvn. array and itrlng FiandllnB, anhancad diatc andtarmlnai 
I/O, and an aMcallani aaavmblar. Data I lad rafaraece manuals 
■upptv HFcnpiata dDcumantailon tor proarammlnB andl ■ynam 
aparnlon, In an aaiy-cci-undarHand, «3nvarieTlaeal nyla uilna 
numaroua OKamplai. 

Optional faatJi/ws incEuda an eMEaFlani liestlng-point |i»cka$a 
VvHh all tranHondintal furictidm Il4||av tanganti,. atnJ. tha 
MataPQRTK Kro»com[iM™', prlrrtar t^Jonlnu and CP/M nia 
crartitar ulNitlaa^ airranoinlcBl and amatBur radio BFrpIka- 
tlon^ ward erocBuIng, ate 

Comoara tnaaa TaaturMVrftD any oihar FORTH on ma marMat: 


Vou^ll find UNIFORYIH Id wpariaf. 

Prien itart at S3S. Calt or wrJta tor our f rwa bfcctiura. 

Unified Softweire Systems 

P.o. BOK 2844, Naw Carrollton. MD 20784, (3011 S52 12S& 


PROGRAMMABLE APPLE'” II 

INTERFACE 


The FLY BOARD Is a digitof interfac¬ 
ing system that Is easily program¬ 
med through BASIC or assembly. 

Fly Board's Hardvyare: 

6522 VtA 2K bytes RAM 

bldfsctlonal I/O Ikies * Accept PRir commands 
44 Control liirea rGhjpjqceotiie with ctri EPROM 

*2 - 16-611 tHTWs *rtot used by mgfYtor BASIC, 

alrrtefnjpt ObSI+V cr DOS 

2 - 36” DIP Jumper Cables 

aconnecr To votr ptojodi 

Support Materials Included: 


• User's Manual 

• Summorv Cord 


• Engineer's Notebook 

• 6iS22 Data ShseT 


onhr SNAVE SYSTIMS 

S129»5 NiSr^^sOW) 966-4505 

RLADV TO use Add $2 lof shipping • VISA, M.C of cfteck 


"™""''iHlCS 

IEEE^896 S^IQQ uomqcnfiOme taaa 

- t I 611 r ai2 Plral 

- Stnata farurit Britain 

IEEE-"696 S""1Q0 uoMOCHnoMe r color lats 

- 1 X 1Q14 I 1634 PIj;bI 

* ErpBniUlilfl tP 4 H t6?4 i lOS'^ ^raJ 

IEEE-696 S-100 ftCHT CDLOH I116C 

- $ a Sli I 512 niBl 

- B Colpr flOa 

- Tvb b^Brd B^falBBi 

MULTIBUS EIOHT COLOR 

- 3 I 1034 I 1014 PijtBl 

- EJgM iolw Hiie 

- $lritlB boara B^fBtflBi 


IBM-PC 

MONOCHROME - 1 i an i S1^ PHal 
^1 E 1034 X 1C34 Plicai 
CDLOn - 3 I 512 X S12 

- 3 I 1024 Phial 


5436 

S«96 

tlR9E 

ftaas 


FEATURES 

Eariwara drivBEi. | 


Nardwara inam^ PragranuRBblA 
in, WlndawlRfl, HulH-Catitfallar 
CatrabUlllrK NEC WOTS 30 Oraphbi; CdtiTroUMf 

ULTHA-HES TridBmTBTk CSD Inr^arparatad Starting 
P4U1TI5LI9 Tradarnark InttalCar^Arillan 

C.S,D, Incorporated 


Circle 40Q on Inquiry card. 


Circle 353 on Inquiry card. 


Circle 52 on Inquiry card. 



















































CHECK OUR NEW 
★LOW PRICESW 


\p[)l(‘ (!om|mlil)lu IVndiHis loiK 6MI1/ Sliilic KAM/IPlvOM 



'1 Floppy Disk Drive Controller... 83 
luns DOS 3.3 with any standard Shugart com' 
latible S'/*" Disk Drive. (2 Drives Each Csrd) 

APPLE ADD-ON DISK 1 


1-1, SA400, VDC-5SS, Cables.. 

|APPL£ ADD-ON DISK 2 

1-1. (2) SA400. VDC.S5S, Cables 


*465 



Case for 40 Disks . 




00 


I KEYBOARD A&T*____$99,00 

hug in compatible with Apple II, has shiftlock, 
Inderscore, [ ] and back slash characters. 

\ ZBO CRJ Card w/CP/M St Manuals... .$13S.0C 

\ CPU A&T, No manual or CPM.®.00 

\ CPU Card Kit, Instr only, no CPM.88*00 

\ 80 Column Video Card, AStT 

h'th manual__ *. 138.00 

IColumn Video Card, A&T w/o manual. 

lidex compatible. 95.00 

IColumn Vidao Card, Kit w/o manual. 

|idex oompatibfe__... *.88,00 

: RAM Card, A&T...44.00 

: RAM Card, Kit.,., *..... 39,00 

I Apple Parallel Printer Interface Card, 

entronics compatible, w/cable.. 45.00 

ROM Programmer A&T, Programs 

|708-2764 w/o manuals... ^*00 

ROM Programmer Kit, programs 

1708-2764 w/o manuals ....... 75-00 

|N-722 Apple Prototype Board.13-78 

ouble Sided with gold contacts, holes drilled on 
|8" X ,1" centers. 


lor- ll!M I’C 


I dl S4K Memory Card, Expand, to 256K 

ith Parity Check......$199,00 

42 2S6K Memory Card, Expand, to 51ZK 

ith Parity Check.* *....469.00 

DUAL I/O (2) Serial RS232 Ports, (2} IBM 
: Compatible Ports and Real Time 
ock w/Batt. Backup ,...189-00 

★SPECIALS 

IXI-DUAL t/0 Includes both PCM1 64K 
Id PCM I/O Cards. 359.00 


)i>kuil(*s aii(! Si in a lie (liisus 


S5/DD Wabash 40 track w/hub rings . ,$24,00 
SS/DD Soft with Library Case.. *.. 

DS/DO Soft Memorex, Box of 10.. 


64KSM A&T without RAM. *155“ 

64KSM A8tT with 64k RAM (32-6116's),... *339*00 
S -100 Board Uses 6 MH 2 6116'$. VnA max* power. 
Bank Select plus Extended Addressing allow for 
multi-memory board set-up. 4 in depend ant 16K 
Blocks make easy use wrth multi-user systems. 
Any 2K RAM may be replaced by 2718 EPROM. 


2.>6k/IVI liMi- Dynamic KAM 


2S6KDM A&T without RAM. »290” 

286KDM A&T with 64K HAM (B4164's).340.00 

28SKDM A&T w/Z56K RAM (32^164's).489.00 

S-100 Board, 4 Banks uses either 64Kx1 or 256Kx1 
RAMs. Allows for 64K to IM byte RAM on just one 
S-100 card* 24 Sit Addressing, Phantom Mode, 
Error Trap Opt., Parity Check, 4MHz Transparent 
Refresh, Front Panel Operation. Option at Ml Wait 
for 6MHz Operation. 


iNEL Coinjmters & \lonito!>i 


We are an Authorized NEC Service Center 

Call for Official Service Agreement 

PCSOOIA Keyboard Computer.-$699-00 

PC8012 I/O Expansion Unit - *. *..499-00 

PC8031 Disk Drive Subsystem.689.00 

JC1203RGB 13" Color Monitor.666.00 

This Monitor is excellent for use with IBM PC 

JC1203 13" Composite Color Monitor.329*00 

NEC CP/M V2.2 with manuals.140*00 

Select Word Processing Sys with Teach_345.00 

NEC Report Mgr for Database Mgmt.135,00 


\lotiitors 



5AMWOO GREEN 9" 18MHz^*7.7" 

SAMWOO AMBER 9" ISMHi*128.00 

SAMWOO GREEN 12" iZMHz . *... 130.00 

SAMWOO AMBER 12" 12MHz.. 134-00 

Composite video I/O. 750 fines resolution. 75/1OK 
ohm impedance. 


KPliOlVWR A.Ms/(Plls & Mlsc 


26.00 

44.99 

P/N 

1-7 

S up 

P/N 

1-7 

8 up 

24.99 

27T6 

$3.95 

$3.95 

6116P-3 IIBDnS) 

$6.10 

$5.75 

36.99 

2732 

4.75 

4.40 

Zl14L-Z(200nS) 

1.62 

1.62 

41.99 

2532 

7,65 

5.35 

41S4 

6.25 

5.95 

54.99 

Z7B4 

9.95 

9.95 

Z80A CPU 

5,29 

5*29 


S-IIHI ri-(MUK-ls 


SBc-aao Z 8 OA CPU, a&t. .*. *.$i98-oo 

SBC^aO ZSOA CPU, Kit.178-00 

4MHz Z80A CPU boards with Serial/Parallel Ports 

UFDC-I Floppy Controller, A&T.*., .248.00 

UFDC-1 Floppy Controller, Kit. 228.00 

The UFDC-1 Floppy Controller uses the WD1796 
chipwhich runs either and/or 8"/5V4" Disk Drives* 

CLOCK CALENDAR A&T.....118.00 

CLOCK CALENDAR Kit -.. - *. *.95.00 

This S-100 Clock Calendar Board has 4 interrupts. 
Time, Day of Week and Battery Backup. 

SUN-7Z1 S-100 Prototype Board ... 17.88 

Double Sided with gold contacts and holes drilled 
on .15" X .1" spacing. 


S-lllO Computer Svfitems 


SYSTEM I ........ $2459-00 

Z80A CPU with Serial/Parallel Ports, Floppy Disk 
Comroller with Dual S" SSDO Drives, 64K RAM, 
CPM, Clock and IM Byte Storage. 

SYSTEM II.2659.00 

Z80A CPU with Serial/Pa rail el Ports, Floppy Disk 
Controller with Dual 8" DSDD Drives, 64K RAM, 
CPM, Clock and 2M Byte Storage, 


S-10(l MaiiilVames 6-12 Slots 


DMF8800T S Slot, Dual Thin S" Drives . .$699.00 

DMF8800 6 Slot, Dual Std. 8" Drives_699-00 

DMF5550 6 Slot, Up to 2-SVi" Drives ... .679.00 

DMF2200 6, 8, 12, 18, 22 Slot MB.Call 

Ait Mainframe Power Supplies rated at 8V @ 18A, 

± 16V @ 23A, 24V @ 5A, 12V @ 5A & 5V @ 5A. 
All cabinets made of strong steel with aluminum 
covers & inc EMI A/C power filter w/detachable 
power cord, quiet fan forpos. air pressure (blows 
dust out, not in}, back panel has individual covers 
with (12) DB25 cutouts, (2) Centronics 36 pin cut¬ 
outs, f1) 34 pin & (1) 50 pin flat ribbon cutout, (2) 
A/C convenience outlets (1 switched & 1 un¬ 
switched), keyed power, lighted reset switches, & 
tan cover with black face match most decours- 


Mol her Ihnutb & Gird Cage? 


SLOTS BereBd 
6 $12.00 

8 16.00 

12 22*00 


KIT 
$34.00 
48*00 
68*00 

10MHz, No termination Required 


A&T w/CAGE 
$49-00 $74.00 

70-00 108.00 

100.00 140.00 


Prill lei's 


Prowriter C.ltoh, IZOeps, Parallel ...*.* .$419.00 

Stsrwriter C. ttoh, 40cps, Ser/Par.1369*00 

Printmaster C. Itch, Seri at/Para I lei... 1529-00 

NEC Spinwriters 3500, 5500, 7700 .. Call 

TM100-1 Tandon bVi" SSDD, 40 track.$209.00 

TM100-2 Tandon 5 V 4 " DSDD, 40 track.259.00 

TM848-1 Tandon 8” Thin Line.375.00 

Mitsubishi BVa" Thin DSDD, 40 track __ .285.00 

MItsubtsHI 5Vfl" Thin DSDD, 80 track.310.00 

Mitsubishi 8" Thin DSDD, 77 track.450.00 


Disk l)i •ive Subsvstenis 


VDC-85S Dual BVi" Cabinet 
w/5V @3Aand 12V (^3A Power 
Supply, and Fan. 


*100 


00 


SUNTRONICS CO., live. 

12621 Cronshaw Blvd*, Hawthorne, CA 90250 


0UTSl[>e CAUHHINIA TOLL FREE 1S0M21-577S 

(Order Desk Only) 


STOftE HOURS: MON.-FRL 
SATUflOAY 


SiOCam to EiOOpm 
10:Q0«iti to Sioapm 


CALIFORNIA 213-644-1149 

(for Tech Info and Csfif. cfdsrt} 

McHOrdar—Mini m urn Order: $1C. Send Check ar Money Orderto l P.Q* 80X19$T Oei>t B. HAWTHOAME, CA 90Z90 Vise or 
MaslerCerdlpieaae tndude axpiretiondaijeK Add $2.00 posters end handling for first 3 pounds plus .OOforeech additional 
IPound to your order. California residents add ©% sales tax. 


I Circle 368 on inquiry card* 


BYTE June 499 

















































































Maxell Floppy Disks 

The Mini-Disks 
with maximum quaiity 




Dealer inquiries 
invited CO.D's 
accepted Call 
FREE (800) 235-4137, 


PACIFIC EXCHANGES 

100 Foothiii Blvd. San Luis 
San Luis Obispo, CA 93401 
In Cal call (300] 592'5935 or 
[S05)&43d037 


Circle 294 on Inquiry card. 



Lew. direct prices • Fast, direct service 


2532-450..$475 ^ 

2716-450. 369 


2732-450. 399 

2764-250. 979 

2764-350. 899 

4164-200. 475 

6116-P3. 439 

6116-LP-3. 5« 


AM S 295 sNppwig to alf oiaers 

OEM •Quonffly discounts owiioblt ■ POs on 
□pprovol ^ C.G D. OK - CiBdit cards - FL residents 
add 5 % tax * 411 new. no surplus, no sacorxJs 

K) change) 

4920 Cypress St., Suite 100, Tompa, FL 33607 


In FL aryt for info., call 613-875-0299 

FOR ORDERS ONLY. 800-237 8910 

r^fl eAM-5PMEDT 



TYCOMP 


PRIHTEnS 
Prownler - 3Q0 * Pir 
- 60Q " Ser 

Prowfilar ll - 700 * Par 
Prottnler H - 775 “ Ser 
EjBon FX-M - Caltli 
OKIDATA - MLS2 - 570.® 
OKIOATA . ML93 ■ 999.“ 


CALL I^On APPttU E 
a IBM'PC 

LOW - LOW Prticesiji 

MB I - MONTE CAftLO 
CAAD - CALL 

U.S. ftOBOTiCS - 


1200 BAUD MODEMS 
Slar-Geminf ID and 15 - Calf CALL! CALLt CALLt 


Plus a fuil line ar ^ett^r 
quality and Dob Matrix 
Printers 

MONITORS 

Princeton Grapehcs - Calf 
AMDEK 3£W,-179* 
AMDEK Color I -26®" 
AMDEK Color M ■ 675.” 


A LARGE MAGAZINE AD 
DOES NOT ALWAYS INSURE 
VOU THE CUSTOMER WITH 
FAST SERVICE AMD 
COMPETITIVE PRICING. 
WE OFFER LOW PfliCESi 
SUPPORT1 AND EFFICIENT 
FRIENDLY SCRVICEUf 


CALL (803) 877-2408 MASTERCARD AND 
ORDERS - CALL COLLECT VISA ACCEPTED 


TYCOMP 
700 W. Poinsett St. 
Gneor, SX. 296S1 

WHITE FDR free CATALOG 



Clrcl® 149 on inquiry card. 


Circle 394 on Inquiry card. 



The ACCOUNTER 

for 

Apple ll, ABK. One Disk Drive 
Double Entry, Menu-Driven 
GENERAL LEDGER 

“ Cash Jourral * Check Becqftl * Revenues 

• RsceivaDles * Payables * Payroll 

► Flexible, simple to apply 

► Son, lesi, view, audit 

► Curreni financial steierrtorit 

► Ufi&r-Trlflndiy 

► FcHTTiBtted printout 

► 76 page menual 

► Many more features 


GREAT FOR NON-ACCOUNTAISTTS 



Urnlted-lime special Si49,00 
Add S9.69 lax In Calirorrila 
Mbney-back guaranree 



CYCLONE SOFTWARE 

10395 Fiora Vista Awe. 
Cupertino. CA 95014 



“Heath 
Users 

Double Your 
5^'^ disk storage 
capacity without adding a drive. 


Get twice as much from your HfiS or 
H89 microcomputer. Our FDC-880H 
floppy disk con trot ter. in conjunction 
with your 5^^" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double¬ 
sided* single and double-density, S** and 
Wi* drives — simultaneously. 



C.D.R. Sysiflmi, Inc. 

Ccnuoiled Deta Rttordliit Sysima Inc. 

7210 Cleinnont Men Btv4., S«ii Dje>o, CA 92111 
(619) 560-1272 


Circle 2B5 on Inquiry card. 


Circle 107 on inquiry card. 


Circle 55 on inquiry card. 


LSI C Compiler 

for 8080/Z80 

LSI C compiler is designed for programs with 
A small memory and a shorter CPU time. 

★ The ofa(Gct code is compact and is faster than 
leadirrg 'C" compilers (Eratosthenes: 13.45ec} 

★ lypedef, staiic, cast and initialbers are available 
*The c ompiler and the j^enerated code run 

under , but also taf> be burnt into 

PROMs 

Rational BASIC 

a bask interpreter for Z80 CP/M 

TEDDY 

a full screen edited for flOBO/ZaO CP,/M 

Cf M w » Sr»dem*r* il»I DigitaJ 


for |M!mpKi?l wriier 
F.O.Son iaa STA.CKU2 
CA. USA 9Sab2 

for funher tt^foimAhon coniaa: 

LSI JAPAN CO., LTD. 

7 24^9 YOVOCI SHIflUY,A*U TOSYO (1311 PHONT [01}37T^J427 



EPSON« 

RIBBON 

CARTRIDGES 

MX 70/80 

$5.25«. 

$60.«>/o,n 

MX 100 

$9.95» 

$108.<«/ M». 



Peripherals a Generation Aheart 

Voice Coil Actuateit 
Dual 8” Floppy Disk Drive 


• FAST 

• Apparent performance of a 
Hard Disc 

• Equivalent of two etandord 
drives 

Model 2996 (OS OD/SD) 

Model 270/277 (SSDD/SD) 

PerSci, Iimc. 



12B24 daphne Avenue 
Hawthorne. CA 90^ 
(213) 777-7536 
TWX#910-321'4448 


Circle 223 on Inquiry card. 


Circle 131 on inquiry card, 


Circle 297 on Inquiry card. 



























































APPLE CAT II 
APPLE CAT 212 
J-CAT 

AUTO CAT 212 
D-CAT MODEM 
CAT 

SMART CAT 103/212 


TWO DRIVES 
128K; 3-0 CP/M 

DIAGNOSTIC CONTROLLER 

CALL FOR LOWEST PRICES 


With Color *949^° 


ASCII EXPRESS II 


49 00 

AZTEC 29 00 

BANK STREET WRITER 
{AP. AT) 49 00 

beagle BROS SCall 

BPI GL. AR, IN\/ 299 00 

CP/M 3.0 {Basis) 169 00 

CYOEX 49 00 

D BASE U 469 00 

PACEMAKER (AP, IBM) 25 00 

FLIGHT SIMULATOR (IBM) 39 00 
HOME ACCOUNTANT 

APPLE 49 00 

IBM 109 00 

INFOSTAR 299 00 

LEARNING COMPANY JCali 
MAILMERGE {APPLE) 99 00 

PEACHTREE SCall 

PASCAUMT + as (IBM) 329 00 

PFS {AP, IBM) $CaM 

SUPERCALC 199 00 

ULTAMA II 47 00 

VOLKSWRITER {IBM} 149 00 

WORDHANDLER II 129 00 

WORDSTAR 279 00 


BMC 12 " Green AU 
BMC 12" Green EU 
BMC 9191 Color 
Quarfc hrom 
Hi-Res RGB 
Tajtan 12" 

Amber or Green 
Taxan RGB III 
USI Pi-3 12" Amber 
USI Pi'1 9" Green 


SO COLUMN 


A/D ' D A 
CPS CARD 
CABLES 
CLOCK 

EXPANSION CHASSIS 
MUSIC SYSTEM 
BAM PL US 32K 
ROM WRITER 
SUPERTALKER 


ENHANCER II 


FUNCTION STRIP 
INVERSE VIDEO 

ultraterm 

PSIO 

SOFTWARE 




Compatible with 
DOS 3 3. CP.'M 
Visicalc. PASCAL 
2 YR WARRANTY 


JOYSTICK HBMi 
JOYSTICK II a 
joystick III 
PADDLES 
SELFCT A-PORT 
TRACKBALL 
KRAFT 
JOYSTICK 
fAP IBM TRS) 
JOYSTICK lAT COMi 
PADDLES 
PARADISE PORT 
PADDLE-APPLE 


SYSTEM SAVER 

• Surge SupprBBsion 

• Dual Outlel 

• U.l. Ll&ted A ■ 

• Fit£ Apple $ * 

Stand 


4m DIMENSION 
MICRO SGI A? 
micro SCI A3 A4tl. A70 


QUADBOARD 64K 
MICROFAZER 
□ UAD 512 * {e4K) 
QUADBOARD II G4K 


LETTER QUALITY 
DAISY WHEEL 

*569'’'’ 




• Mo Charge for Credit Cards 

• Min $4 00Shipping Charge 

• Purchase Orders Welcome 
Call for Terms First 


10AM“4Em 


MONITORS 


iTi Verbatim fe 16K RAM CARD 1 game I/O 


DRIVES 


QUADRAM 


COMPUTER 

DISCOUNT 

PRODUCTS 


MAfL ORDERS & RETAIL STORE 

860 S Winchester Blvd 
San Jose. CA 95128 


Circle 80 on inquiry card. 


BYTE Jiin* 1983 


HARDWARE 

& 

^ 1 

.APPLESURANCE 

99 00 

DISPATCHER 


(SERIAL INTERFACE) 

119 00 

HAYES 


SMARTMODEM T200 

529 DO 

MICROMOPEM II 

269 00 

LEGEND 64K 

mao 

i 1 EGEND 126K w So If ware 359 00 I 

MiCROBUFFER K I6K 

329 00 

MICROSOFT 


16K RAM CARD 

59 00 

SOFTCARD 

239 00 

MX PLUS (Fmger Print) 

45 00 

PAYMAR L CASE Rev 7 

20 00 

RIBBONS 


EPSON MX ao 

700 

EPSON MX 100 

11.00 

OKI 82 03 GEMIN! 

395 

SMARTERM M 

149 DO 

SNAPSHOT 

99 00 

WIZARD RPO 16K 

149 00 

WILDCARD 

119 00 

Z’CARD II 

149.00 


PRINTERS 

BMC 

789 00 

CLITOH 


Prowriter &5tOAP 

459 OO 

DTC 380Z 

tl95 00 

EPSON 

SCall 

GEMINI 10 

329 00 

GEMINI 15 

499 00 

OKIDATA 

$CaH 

SEIKOSHA GPtOO 

239 QO 


POWER 

STRIP^i 

W/3URGE 

PROTECTION 

$2500 

' 1 



























































Circle 6 on Srrqulry card. 


ScreenGen 

FULL SCREEN CONTROL 


An assembler subprogram you calJ from your 
proprama to handle screen inpuboutpul as 
IBM mainframes do. 

Define Tull screen format specifications 
outside your program, and call ScreenGen to 
retrieve the fontiats, and do ail the WO for you. 

* One command input/displays a fuli screen 
' Use ali of your CRT video attributes 

“ Define up to 24 function keys 

* Define templates for display and input 
■ Validate input while keying. Insert and 

delete characters to correct fields 

* Tab fields forward and backward 

" Draw figures using verticat field displays 

* Save memory as only one format needs to 
be in memory at one time. Make the 
constants to display virtual, and they don't 
use any memory at all 

* SuLId help screens. Call them wllh one 
function key then return to where you were 

Avallabi* now for meat popufor - 

BASIC t IBM PC and CP/M $99 

COBOL I Apple II CPfM $75 

FORTRAN I Shipping $ 4 

PASCAL ) Source code included 

Dealer inquiries weioome 

IflTERDfiTfl SYSTEMS INC. 


t051 Clinton Stroft, Butfilo, N.Y. i4Zoe 
(4tS) 493-B675 {coB coiloct H Of dor) 


Visa, M/C 
Am Express 


Circle 199 ori inquiry card. 



CIrclB 2D4 on Inqyfry card. 


3BASF 

DISKETTES 


BASF CNskettes at compe^ 
mive price CM TOLL FREE 
(800) 2SS-4137 for prices and 
information. Visa and Master 
Card accepted. 


EXCHANGES 

lf)0 Foolhill Bl^/d 
San Luis Obispo. CA 
9Min i In Cal call 
(H05) 54.L1IIJ7 I 


DISKETTES 

am Scotch' BRAND 



Circle 376 on Inquiry card. 



Circle 115 on inquiry card. 


SUPER-FAST! 

Z80 

DISASSEMBLER 

$69.95 

Uses £ilog Mnemonics, allows user detined 
J a bats, strings, and data spaces. Source or 
Jistirtg-type output with Xret to any device. 
Avaiiable lor 280 CP/M or TRS-BO. 


SLR Systems 

2Q0 Homewood Drive 
Butler, F*A 16001 
(412) 252-0664 


Add $2.00 shipping, Specify formal required. 
Check, money order, VISA, Master Card, C.O.O. 
PA residents add 6% sales tax Dealer Inquiries 
Invited. CP/M, TRS'80 TM of Digital Research, 
Tandy Corp. 


Circle 349 on Inquiry card. 



Circle 53 on Inquiry card. 


5 V 4 " Floppy Disk Drives 

(Direct IBM® Plug-in) 

TANDON Model TM 10M $189* ea. 
TANDON Model TM 10D-2 $249* ea. 

12" Green Phospher Zenith Monitor $109* ea. 

IBM EXPANSION 
BOARDS 


64K Memory . $275* ea. 

128K Memory. $375* ea. 

ig2K Memory . $450'' ea. 

256K Memory . $510* ea. 

Floppy Coniroller.. $180* ea. 


1BK System BD Memory . $ 25* ea. 

MC / VISA or C.O.D with certified chieck 
or money order Arkansas residents add 
sates tax. 

For information or orders, call 

501-777-9859 
G-H Computer Systems, Inc. 
P.O. Bok 871 * Hope, AR 71801 

’ Plus Shipping. 


Circle 157 on Inquiry card. 


• %I^VSdeo USERS! 

COfitTATE Fail Damp/nestm System for TS 
802H. 606. 

« Back-up files twice as last as PtP 
■ Double the storage, up to 700K/diskette. with 
multiple diskette caimbility . S9D ■ 00 

COGtTATE Type Ahead With Print 

* Print key prints scfeen. 

« 64 c haracter type ahead butler SOD ^00 

TyrlwDOS 

•MULTIUSER $750.00 

•SEMINARS $250.00 

CP/NP is registerud trademark of Digital Research, Inc. 
TurtkieOS is a registered trademark of Software 2000, Inc. 

FLUS QTFEPI GOOD TaEVIDEO STUFF! 


COGrTATE, Inc. 

SPECIALISTS IN UNIOJE TELEVIDEO SOFTWARE 

24000 THegrapli naad, SoutMiclil. Ml 41034 
(313)352-2345 

VISA/MASTER CARO Accepted 


Circle 62 on inquiry card. 
















































Alspa Computer, Inc. 


Tile price-pedorTnance leader. Includes Z80A, 1 or 2 full 8" 
dnves (double density, double sided), 3 serial and 1 parallel 
port and winchester port Prices start at lesstiran S2000. Net- 
working AvailafafeL DEALER / OEM inquiries invited. 

SPECIALS «IHTIEGATEII CIRCUITS 

7.45 10/6,95 50/6.55 100/6.15 
10/4.90 50/4.45 100/4.15 
tO/6.10 50/5-75 100/5.45 
10/7.40 50/7.00 100/6.60 
1.95 25/1.85 100/1.75 

5.90 5/5.75 10/5.35 

6.90 5/6.45 10/5.90 

5.90 5/5.45 10/5.10 


5.15 

6.45 

790 


6502 
6520 PIA 
6522 VIA 
6532 

2114‘L300 
2716 EPROM 
2532 EPROM 
6116 2KX8 CMOS RAM 
4116 HAM 


8for14 



_JJOj? 

Hewlett Packard Whit 

Anchor 
Automation^ 

Slgoalmon 
Modems 

FREE SOURCE MEMRERSHIPWITH SIBNALMilN 

All Signalman Modems are Direct Connect, and include cables 
to conned to your computer and to trie telephone Signalman 
Modems provide the best price-performance values, and start 
at iess than $100. Dnlif ni OEM liqilrlii Mil 

Mark I flS232 (99) 79 

Mark II for Atari 850 (99) 79 

Mark IV tar CBMl/PET with software (169) 99 

Mark V for Osborne (software availablel (129) 93 

Mark VI for IBM Personai Computer (250) 180 

Mark VII Auto Dial/Auto Answer (179) 119 

Mark VI11 Bell 212 Auto Oiai/Arvswer (399) 319 


DC NATES SiMirtMlfin 

DC Hayes Smartmodem 1200 


219 

545 


Apple Emililif fir Cuniilffi 64 
Scrttemlcir 80 GBLUMH CARD ler C64 
FRaCGED fer C64 er VIC 
SMM Oik 2 Uvif SlMi fw m k VIE 

C64/VIC Switch (networking) 
lACKUP VI.0 lip« ciplir lir C64 er VIC 

GARDBOARD/6 Motherhoard - VIC 
CARDAFTER/1 Atari VCS Adapter - VIC 
CARDPRINT Printer Interface - C64/V1C 
CAR0B0ARD/3S Motherboard - VIC 
CARDETTE/1 Cassette Interlace - C64/VIC 
CARDflITER Ughtpen ^ C64/VIG 
CARDRAM/16 RAM Expansion ■ VIC 


69 

149 

25 

Z9 

125 

20 

79 

69 

64 

32 

32 

32 

64 


Wa carry Appla 
from 

Ball & Howall 
Apple Eaulitir Per 


64 

ISA RAM Ctri fir Apple 
Silltf Oik 2 Lml Sim fir Apple 

Super Serial Card 

Mro RAM/ID Gelenid aii fir HE 
Z60 Softcard and CP/M (Microsoft) 

Parailei Printer mterface/Cable 

Apple DeapNii (MlcnWO Piiiftir filvfici 
Apple Dunpllii allk ISA Biftir 

Grappier + Interface 
TG Products tor Apple in slock 
DC Hayes Micromodem II 
Videx 80 Column Card 

HiyiHSfltMartlir Apple 2D% OF 
PIE WrftifVert Pnetuer 


299 

239 

120 


Sm is tv PintHt. Bitliiii, lid EdiGitlfliil 
i iRBlriiMiti Ediciti iBil Dliciii ti iniliWi 

PETSCAN $245 base irice 

Ailows you to connect up to 30 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing con¬ 
figurations. Base confi^ration supports 2 cornputers. Addi- 

CBC / PET7cm COMMUNiCATIONSl' 

COMPACK $115 

litillliMt Tirmlnil Picki|i 

AC IA Hardware / STCP Software _ 

VtFlEEE to PaiaUTnii^ lib 

Includes case, power supply, full 8-bit transmission, and 
switch sd^^le chari t y c o wersion to ASCI I, 

VIOER ENHANCER f(r Ctunmaim 64 B9 

Realize video quality equal or better than composite monitor 
using standard colQf TV 

SCREENMAKER RD Cilumn ARpitir ftr CG4 149 

Provides big screen capability for business applicalions 


VIC 20 Pnlacti 
BACKUP VI.9 20 

VIC RAM Cards in stock 
VtC SuperExpandet 52 

VIC 16KRAM 
Tlwi EMI Uftnn 
HES BaHmii 
VIC Omega Race 
Spiders of Mars (UM!) 
Programnners Aid 


95 


32 

39 

45 


VICTORY Soflwin 


Street Sweepers 
Night Rider 
Treasures ol Bat Cave 
Games Pack \ 

Vkrtory Casino 
Advpnture Pack II 


12 

11 

12 

12 

e 

12 


VIC Sargofi N Chess 
VIE GORF 
Meteor Run (UMI) 
VIC Radar Ralrace 
Amok (UMI) 

Snakman 
Rubik's Cube 
ftogranmos Reference 
FRDOGER 

VIC Adventure Series 
for VIC iRi C64 

Maze irr 3-D 
Cosmic Debris 
Grave Robbers Advent 
Games Pack II 
Adventure Pack I 
Trek 


32 

32 

39 

24 
20 
15 
13 
15 

25 



Commodore 64 Programmers Reference Guide 16 

MIcnCliti for C64 ir PET 19 

Computei'S First Soak of PET/CBM 11 

C64irVlCSWITCR 125 

POWER ROM Utilities for PET/CBM 78 

ierdPli 3+/64 69 

WordPro 4+ - 8032, cfisK printer 295 

SPELiMASTER ipiUlBi cbickir fir WirVFn 170 
VfSiCALC for PET, ATARi, or Appie 189 

PETRAK PET ti Epin RnpMci RifUnn 40 

SM*IIT Mkiiieid PET/CBM ROM UtllHIet 46 

Programmers Toolkit ■ PET BOM Utilities 35 

CALC RESULT feiCii 136 

P€T Spacemaker ll ROM Switch 36 

EOPYWRITER Wird Ptintur lar Gi4 69 

2 Meter PET to IEEE or IEEE to IEEE Cable 40 

Dust Cover tor PET, CBM, 4040, or 6050 8 

EmE lilnfMit (ADAiaOO, ADAt466, SADI li Hock 
2RAM ' CBM 64K RAM, 280. CP/M 550 

Pfiinniiilii IkiFET/EBM [CMputil) — H, Vfut 20 
Camputef First Book of VfC 11 

Mfloli PET Cttilei IMMiliht Giutti) 8 

PET Furv and Games (Cursor) 11 

FlexFile firPET CBhi'CM "$i 10 

Database, Report Writer with c alculations. Mailing Lists. 
FORTH fir PET full FfG model “ Cargifl/Riley $50 
M Bticotnpler tor FO RTK tor independent object code 30 

iCMMM PASEALtor PEf/ErtT " B5 

EAR L lof PET / CBM Disk -bas ed ASSEMBLER _^ 

Siper Gnphics — BASIE IiR|ui|i Extencloii 45 

Fast machine language grapbtos routines tor PET/CBM 


BAM/RQM lor PET/CBM 


4K $75 &K $90 


6|SK ICU “ Recovery System for PET/CBM 


40 


DISK 

SPECIALS 



Scotch (3M) 5" ss/dd 
Scotch (BM) 5" ds/dd 
Scotch [3M) 8" ss/sd 
Scotch (3M) 8" ss/dd 


10/2 25 50/2.10 100/205 
10/3.15 50/2.90 100/265 
10/2.40 50/2.20 100/2.15 
10/2.95 50/2.70 100/2,65 


We stock VERBATIM DISKS 

Wilti tir Onler lid OEM prlcai 

BASF 5" Of 8" 10/ Z.OO 20/1.95 100/1.85 

NEW BASF Quaiimetric Disks also in stock. 

Wabash 5"ss/sd 10/ 1.80 50/ 1.75 100/ 1.70 

Wabash 5” ss/dd 10/ 2.00 50/1.95 100/190 

Wabash 8 ' ss/sd 10/ 2.00 50/1.95 100/190 

We stock MAXELL DISKS 

Wrfti fir diilir tnrf OEM prlcii 

Disk Storage Pages 10 for $5 Hub Rings SO tor $6 

Disk Library Cases 8"—3^00 5"—2.25 

H ead Cieamng Kits 11 _ 

CASSETTES—AGFA PE-611 PREMIUM 

C-10 10/ 61 50/ 58 100/ 50 

C-30 10/ 85 50/ 82 100/ 70 

OATASHIELD BACKUP POWER SOURCE 226 

Battery back up Uninterruptible Power Supply with surge and 

Zenith ZVM-121 Green Phosphor Monitor 100 

BMC 12A 12*' Green Monitor 60 

VOTRAX Personal Speech System 280 

VOTRAX Type-N-Ialk 160 

VOICE BOX Speech Synthesizer (Apple or Atari) 
CompuServe Subscription (5 hours free) 32 

Ptowriter Parallel Printer 389 

USlCompuM0D 4 RF Modulator 39 

Daisywriier 2000 1050 

Many printers avaiiabto (Star, Brpther, OKI, etc.) 

Wi SiKk AMDEK Mowlton 

Amdek DXY-100 Plotter 600 

A P Products 15% OFF 

Watanabe Intelligent Plotter 990 6-pen 1290 

IS9IAB 4 Oiftit Sirga Sy|pmur/Niltt Rllir 49 

We stock Eleclrohome Monitors 

dBASE II (8^' formal) 325 

149 
285 


Panasonic TH-120M1P12" Monitor (20 MHz) 
Panasonic CT-160 Dual Mode Color Monitor 


USI Vidn ModlDn—Gtm or AMBER 20 MHz ki^m 
Dulirind DEM fnvHirlit \m\Ui _ 

Synsrtsk SYM-I Micrecomputir SALE 189 

KTM-2/6Q Synertek Video and Keyboard 349 


mtagf 


data 

systems 


Z29 Tinniiil (itni ditKbid kiylMird) 
ZT-1 iRttlElgiit CpmmuniEitlMS TirmlNil 
Z100 IB-hiVR-kIt SyttiiM hi itsck 

We stock entire Zenith line 


680 

369 

CALL 




ATARf 

SPECIALS 

W£ STOCK ENTIRE LINE—write ter prlcti 


Atari 1200 
Voks Box 

FROSEER 

Ttan EMI Sillnit 
EdiFni Mtwm 


SAS gix 34 

100 Aiehir Ki4t»—Atari 79 

25 AU&i|Aki(C(npjtcE t1 

RnlRiiktt Atari II 

API tiltarin 


215-822-7727 
252 Bethlehem Pike 
Colmar, PA 18915 


A B Computers 


WRITE FOR CATALOG. Add SI 50 per order for United Parcel 
We pay daiance of UPS surface shipping charges on all prepaid orders 
(add extra tor mail AP0,.'FP0 air) Pnees include cash discount 
Regular prices slightly higher Prices .subject to change 


Circle 4 on inquiry card. 


BYTE fune 19«3 503 




















































maxell. 

Floppy Discs 
CALL NOW-TOLL FREE 
1-800-328-DISC 

Dealer inquiries inviteii. C.O.D/s and 
charge cards accepted. 

All orders shipped from stock, 
within 2A houra. Call toll FH£E, 

AA 4 W 

North HilU Corporation 

3564 Rolling View Dr. 

While Beer Uk«. MM 55110 
l-aOO-32S*DISC 

MNCmll Collect 1^612‘770»04B5 


Circle 280 on inquiry card. 


NEW PRODUCT! 



CP/M Z80-A 

SINGLE BOARD COMPUTER 


• On boord video • Wide tine ond rhin line grophics 

• 128K of RAM * Sosi interface • Floppy disk con- 
troller tor up to four 5d/4 and four 8 inch drives, 
single/d DU hie densi^ simuironeously * 4 serial 
ports • Full Centronics printer port • Expansion 
bus « Extended trock duffer • 1EK printer buffer 

• DMA • Compact size (8-1/4 x 124/4) 

$750.00 3-6 weeks delivery 

tNSICKT ENTERPRISES. CdHPORAriON 
373 N Wtenern . Suilt U. 
luiAnoBfti.CASOCO* (am46132B2 
_ OBgler SEW. Inlarratnnial inqylfitft WafcQiriB _ 


Circle 190 on Inquiry card, 



Circle 13 on inquiry card. 



Circle 367 on Inquiry card. 


S-100 

COLOR CRAPHICS 

-$199 

a56H-19ZV * IMAGER-1 * 16COLORS 


A. * iJStS IMS 9918A FTOM TEXAS iP*5Tmja»ENT5 
F ■ 3? PWOHITIKU Ftp 30 HMULATlGtt 

Bp #3 QiWMiC WDOtS 

Hi * TPIT MOTK _ 

Sr • 32 SiWULt ANElHlS rAST MOVING SPRITES ^ 

1 C * spRriE cD*wnptwcE detection y 

w A m ON BDoio jovsricn & PuaHauTTON ukc P 

E T • COtfWKlTE VfKO CJyTPOT iNTTSCfc S 

SI * ON BOXRO RF MOO CWVf BraWI iNSTfluCTlONi * 

S 0 • MFCfS IEEE 6'» SitCg^lCATlONi 

if « H\an OuMjnr PC coNsrmicTfON 

S ■ SAMPLE pqocnuu INClUOCOjN UANiiM. 


CALL taOOi 3434 292 
MASS c&OO) 322-04S3 



TechniGraphic Designs 

I* O mAsS^iCHUSE-TTSOI ai i 


Circle 378 on inquiry card. 


PConnection 

Threr functions Jn one card slot— 
Modem, Calendar clock, Sertal portl 

TJie PConoccLon a a pfemium leiecom- 
murrucatjons rerd Tor [he ISM PC with a 
direct connect Beli 104/MJ rriodefrr, a real 
rfme clock, and a senai I/O port for ex¬ 
panded communfcatjons capabriities The 
PConnection gives you all three functions 
in a single card sfod 

ThePConriectPon has autodial (Touch Tone 
or puJseJ and autoanswer pius a built pn 
speaker for line status monitofing Soft- 
warp seicctahip protocol and modes 
The real tirrie clock can be used to auto¬ 
dial predeterrruned phone numbers at pre- 
ser rimes ExceJfent for polling and remote 
morritoring applicanons. 

PConnection (plug in modem] S27S Erv 
hanced PGonnectJon with real lime dock 
and additional RS-23Z - ^375 Another 
quality modem from 

fnjcrapmnphmrsti corpofqtfon 
2565 I52ncr Avenue N.£. 
Redrnond, WA 9S0S2 

(206) 881-7544 

IBM ft A reyrtirff rJ iicWlemiirii: or 
Interrwtnn^r Busmens M»:rnnf CofporjDDn 


Circle 263 on Inquiry card. 


Bargain 

Boards" 

Best prices around on 



ktciuds 4B.dO par iKisrd lor shipping end hcmtHpg. 

6331 Fatrmount Ava. #701 
El Cerrito, Ca. 94530 
(415)524-8352 


DATA COMMUNICATIONS 
SPECIALISTS FOR 

IBM PC & SEATTLE 
COMPUTERS 

Telsprocsssing software availsDIs for abovs 
computers to time-sharing host or between two 
users (send birrsry files, alsoh Version 2 
software, $60: Version 3. IBM PC $45. 
SEATTLE $160. Wrile for details or $4.00 for 
manuals 


SEATTLE 6066 GAZELLE 

Computer system. 

SPECIAL PRICE for SEATTLE SYSTEM 
(desktop 1 + 4-port serial board + cables. 

US ROBOTICS modems, TELEViDEO 
BUSINESS SOFTWARE for IBM, SEATTLE. 
Write for lileralure and prices on above 
systems, or call for quole. 

mcscsm 

coMFurca ar statistical 
consuLTino services 

P O. Box 5351 
Terre Haute, IN 47005 
^8121 466-4111 


Circle 103 on inquiry card* 


APPLE® 

COMPATIBLE 
SYSTEM SALES 

A WfF Fackao* Inch 

APPLE* COMPATIBLE Wm4K 
RANA ELITE OME W/CNTH 
12* AMBER MONITOR 
SMITH/CORQNAfP-i PRINTER 
WORD PROCe^ING SOFT 

ON SALE $1899 

AND MORE-SffWfifi A SBiBett&n 

Apple He.CALL 

KayPro II.$1499 

Franklin Aoe 1000 . .$929 

CotimblaMPC.$2296 

Syscom 2 . ... . .$ 649 

IBM P/C .On Sale 

SmilhhGorona TP k....$ 659 

Gemini 10 Dot Matrix.$ 329 

For Compfoto Sofsctfon and 
Lowost Prio&t — Free Cefa/og 

COMPUTERS 
and more 

2420 UnhrfnHy tillt 3, Stfl may, Cl. 92104 
(€19) 211-1442, Tilix I9712D, DaUmn Mini Dapi 322 


Circle 93 on inquiry card. 















































Retail Sales 

123 East 200 South 
Salt Lake City, Utah 84102 





QTSVd" MAINFRAME 



• Provisions far any 2 - SVi" drives • 15 ea DB 25 culour 

• 2 ea 50 pin • 2ea 34 pin • T ea Centronic • EMI filler (fused) 

• 2 AC oullels • AvtJl with 6 - B cw 12 slol motherbd • 

Power supply f-r aVISA^i ieV3A/+ 12V5A) 

QTC-MF+MDefSslotMB) .S720.00 

QTC-MF-^MDl2fl2slorMB) . STSS.OO 


QT a MAINFRAME 



• Provision for any 2'8' drives (hard or floppy) * 15 ea OB 25 
culout ■ 2 ea 50 pin 12 ea 34 pin ■ T ea Centronic • EMI filter 
flysed) * 2 AC outlets • Avbl with 6 ■ 8 or 12 slot rrtotherpd 
I • Power supply (+BV16A/+16V3A/+5V6A/-5V1A^ 
H-24V&A) 

I Desk Top Version 

OTC-MF+008 

QTC-MF+D012. 

I Rack Mount Version 

OTC’RMFDDe. 

0TC’RMFDD12. 


seoo.oo 


$900.00 

$850.00 



QT STANDARD MAINFRAME 


I * Provisions for any 2 - SVi" drives 
I ■ 15 ea DB 25 cutout • 2 ea SO pin 
I *2 aa 34 pin • 1 ea Cen^tronic 
I • EMI filler (fusedl 2 AC outlets 
• Avbl with e-fi-12-10 pr22 sfol MB 
I ■ Power supply {+ 0V16A + 16V3A) 
I Desk Top Version 
OTC-MF+12 

Iqtg-mf^is 

|OTC-MF-22 
I Rack Mount Version 

QTC-RMF+12 . 

QTC-RMf + 18 
QTCRMF^22 


W75.00 

S720.D0 

$000.00 

$775.00 

$820.00 

$900.00 


QTS-IOOCARO CAGES 


► Made of anodized steel • Carif guides 
I for ea. MB *1 - Indicates w/MB 
1*2- Indicates w/MB + 1 ea Ian 
1 • 3 - Indicates w/MB + 2 ea fans 



QTC‘CC4 

$20.00 

CC12 

$60.00 

CC4-1 . 

$75.00 

CC12-1 

$165.00 

Gce 

$25.00 

CC12-2 

$200.00 

CC6-1 

$90.00 

CC12-3 

$225.00 

cce -2 

$115.00 

ccts 

$75.00 

CCS 

$35.00 

ccia-i 

.$220.00 

CCS-l 

$100.00 

CC)8-2 

. . $250.00 

CCS-1 

$135.00 

CC18-3 

$280.00 


QT S-100 MOTHERBOAROS 


I « SilerKe Plus • Built in Tenmination • IEE586 • Terminal 
sinp for easy power cannection 

41 

S 

Q' 


14 Slot Molherboarda 
IOTC-MB4BB 520.00 

IqtC*MB4K $35-00 

■ QTC-M04A $45.00 

Is Slot Motfwboerdi 
lOTC’MBSBB $35.00 

lOTC-MBBK $65.00 

DTC-MB6A 185 00 

118 Slot Motharboardt 
I^TC-MBIBBB .165.00 

arC-MBlBK $135.00 

□TC'MBIOA $185.00 


6 Slot Molb«rt»arda 
OTC-MBeSB $30.00 

OTC-MB8K $50,00 

QTC-MB6A $65.00 

12 Stol PiotfwtX3«rdi 
QTC-MB12BB $40.00 

QTCMS12K .$06.00 

OTC'M&12A . $135-00 

22 Slot Hotfwboardi 
OTC^M022BB 175.00 

OTC-MS22K . 1150.00 

OTC-li4B22A $200.00 


QT B” THINLINE MAINFRAME 



• Provisions for 2 ea B" thinlinednves • 15 ea DB 25 cutout 

• 2 ea 50 pin • 2 ea 34 pin « -j Centronic 

■ EMI fitter (fused) • 2 AC eutlefs 

■ Power supply (+8 Vi 6A/ - 5V/+24 V6 A+5 V6A) 

Cadillac Vefslon 

QTC-iMF+DD6C(esiatMB) $500.00 

Ford Version 

OTC-IMF+ DOBF (6 $l0l MS) $389.00 


DISK DRIVES / DRIVE SUB ASSEMBLY 


8'“ Disk Drives 

0O1R Shugart SS/DD . 

B5lRShugartDS/DD . 

DTa (842) Oume DS/DD .. 

BEST M-2e94-e3MITOS/DO 
MfV fcafiforqtypricB) 

M 2896-63 MIT 8" thinllne DS/DD . 

SW' Disk Drives 
TM100-1 OfB-51 fcx ISM 
TM100-2 or B-S2 for J BM ((n stock) 

• Vertical cw horizontal disk raibinat ■ 11 "h 1 Vw x 20''d 
5 h X 17 "w X 20'd 

QTC-DDS +0 w/2 ea SS/DD Semens dOvas $595.00 

QTC-DDS + 1 w/lee DS/DD M/f 2894-63 .. .. $695.00 

QTC-DDS+2 w/2 ea 0S/OO M/T 3894-63 _$ 1150.00 

OTC-DDS+3 w/2 ea SS/DD SO 1R Shuggrt $975-00 

OTC -DDS+4 w/2 ea DS/DD S ' tbiniina dnVes . $1150 00 


$355.00 

$456.00 

$465.00 

$409.00 

$475,00 

$ 200.00 

$370.00 


OUR SALTIEST DEALS 


Franklin Ace computer .$813.00 

'Thinlirw''Apple Compatlbla.$235.00 

Disk Drive ^ 14 elze/lfia K/4Q track 

DumpNiig CX/Grapp4er compatible ..$98.00 

C. ITOH 8600 (SO cps ttr Quality/ 

16 pin printhead/180 cps r«g. modia . CALL 

FXBOFT Epson . $568.00 

MX100FX Epson .CALL 

Cabinet for 2 ea. 5^4'' disk drive w/p s.$69.00 

Toshiba P-13&0 

100 ops letter quality 200cps reg mode 

Par or serial • fuil graphics - 24 pin printhead $1575.00 

ShdiraCtional tractor. .,, . $275,00 

Shnset feeder .$1085,00 


QT DISK DRIVE CABINETS 



"All in One" Vertical Disk Drive Cabinet 

For 1 j 2 ea or 4 ea 8 " thmline drive 

2) 2 ea standard 8' drives 

3) 1 aa hard disk + 1 ea slandard 8' 

• Power supply (+5 V6A/ - 5 V1 A/+24 VBA) 

• Positive pressure fan w/filter • EMI filter 

• Power interface cable lor any 8" drfve 

QTC-DDC68 V For 2 standard s/ze 8'“ drives $325.00 

OTC 0DG88T fQr2mmlme f drives .. $325.00 

DTC-DD6V For 1 ea S" drive .... $275,00 

Horlzontat Disk Drive Cabinet 
For 2 ea a ■ standard size drives 

• Power supply (+5V6A/-SV1 A/+24VBA) 

■ Interface cable for any fl" drive 

OTC-DOCeSH.... $300.00 


TERMINALS / MONITORS 


Televideo925C. $700,00 

Toievideo970 $1095,00 

eMCt2A(15MHZ) . $N.OO 

BMC Color #9101 . $289.00 


Mail Orders |l 

P.O. Box 26816 ^ 

Salt Lake City, Utah 84126 


1 


TR1602B 

.$2.50m. 

TMS2716(5+12V) 

S3.95M. 

2114L2 ... 

..$1.50m. 

TMS273a . 

.$4.95». 

TMS2532 . 


™S4l64f200NS) 

5.95 H. 

2716 (5V) 

. . $3.96«. 

TMS61 ie^(200NS) $4,7S«, 


MANY OTHERS IN STOCK 


1 SIERRA DATA S-IGO BOARDS j 


SDS-SeC-10CFZSO(4mhz) 


master 2 serial 2 par/floppy conlrioller/64k ram 
SDS-SBC-lOOS-4iTiihz slave/2 serial 

$655.00 

2par/&4kram. . 

. $665.00 

SDS-ZS10/4 - 4 serial port I/O bd .. 

. $235.00 

SDS-MUX - RS232 mult^exer bd 

$235.00 

SDS'HOFM - Hard disk bd for micropolis_ 

$128,00 

SDS-CPM/BIOS -cp/m1orSBCl00w/eiOS . 

$150.00 

SDS-Turbodos ■ Multiuser tor ma$lar $ sieves .. 

$645.06 

PRINTERS 


Star-^emlni 10. 

OK1-B2A (120 cps) Serial t par 
OK 1 83A (120 cps) Serial + par 
OKI-B4A (200 cps) Serial 

OKl-92A(160cps). 

OKI OSAfieOcps). 

WEC-B023A . 


BOARDSETS 


$335.00 

$399.00 

$585.00 

$1078.00 

$518.00 

$898.00 

$475,00 


Beet Bare Board Set Available 

QTC-SBC 2/4 CPU 

QTC EXP+ III 25eK Memory bd 

QTC-FDC 5/8 Roppy disk controller 

Bare Board Set _-.....$150.00 

1) Includes manuals $ assembly instructions 

2) Parts available 3) Monilor & BI OS available 


QT CLOCK/CALENDAR 


S-100 or Apple ■ Time in hrs, min, sec * AM/PM or Milita/y 
Formal a Date in Mo., Day, Yr. Day of Week $ Leap Year 
recognilion ■ 4 hard Interrupls {1024 Hz. 1Hz. 1 rnm. f hr) 

■ On board battery (will iasi 14 mos w/no power on) 
QTC^CCS-BB (S-100) $£ 0 .oa 

QTC CCS K (kit) for S-100 $100.0) 

QTC-CCS-A(A + T)forS-l00 $125.00 

OTC-CCA-BB(torAppJe) $40.00 

QTC-CCA- A (for Apple) .. $125.00 


CPU BOARDS / MEMORY BOARDS f I/O | 

OTG-SBC2/4BB 

QTC-S&C2/4A A + T 

QTC-ZiBOBB. 

TelatekFDC-l A 4 T 

Teletek Syatemasler A+T . 

$50.09 

$265.00 

$28.00 

$595.00 

$695.00 

dynamic [64K/2S6Kor I MEG) 

OTC^EXP+fUBareBd. 

OTC-EXP^^IIl64KA + T. 

$65.00 

$450.00 

STATIC 


S-RAMe4K&B . 

SRAM64A>T . 

S RAM 128K A + T (Fuffy iEBE696} 

$60.00 

$349.00 

$895.00 

QTC-I/0+ BB 2 SER 3 PAR A+T 
QTC-I/O+A-T 

QTC-ADA ADA ConvBrier A+T. 

QTC-Dual GPIB-4Ba tEEE 408 tntertace bd. A + T 

$60.00 i 

$340.00 

$375.90 

$475,00 

APPLE CORNER / DISKETTES | 


Micm-SGf E3rive 

w/centnoHer . _ 

Hana Elite i 

RsnaOilell. 

Rana EiHe III 

Rana Controller. 

OT Apple Compatible Drive . 

5V4" soft sector (for Apple) 
t yr wsrranty - wftri htih rmg 
5V4 'soft sector OS/OD 

5V4 " plastic library case .$2.50 1 

Flip file slorage case fsfoms 70 diskettes} 


$359.00 
. add $79,00 

.$289,00 

$439.00 
$668,00 
$89,00 
. $235.00 
$10.00 for ID 

$36.00 torlO 
I, $20.00 for 10 
$18.00 *b 


n Continental U.S. 

OO) 545-2633 


Inside Utah 

(801)363-3314 


Wh iiT.r.fjrjt r..rirr(s- nr Puff.hasft OVfjpfs tfom liirrns arvc trisniuliOns Minimum 

prepaid order $15.00 I xprin niisrjTm+rs ouiMdi? ih»i U S or Canada please add I0“r. to an prices Prices 
and avBlIabtlily subject tg change without rtotice Shifjf3i.nfi and handknr^ cr^atpes via UPS Groufwl 

WK-7IP, IJ|-.AI, V1 mi/ii, minimumCh.r 9 .S3« Circle 163 OH inquiry card. 












































































NEW! M-680O0 

StNOLE BOARD COMPUTER 


1983 Directory 

* Where to find: Drives. RAM Extefi^iona. Print¬ 

ers. Modems. Keyboerda, Game a Serious Soil- 
ware, Books. Periodicals, Programming Aids, and 
other Exciling Acceaaoriesf 

* Artie lea on: Special applications like Control Cir¬ 
cuitry, Enhanced G raphics, Voice Generation. Music 
Synthesis, Video inversion, Light Perie, Joysticks, 
etc. 

* CoraplBta Deacrlptlons: We'II toil you what It is, 
what it does, how much it costs, and where to 
bvy Ft 

* Jam-packed w/photogrepha: We knew you'^d 
want to see what these products look Tike, So, we 
got pictures arrd put them ini 

Onfy $5.00 Postpaid! 

re Ordan Send check, money order, or VISA/MC 


INDUSTRIAL CONTROL 
MICROCOMPUTERS 

We have six single board computers, two 
video boards and 20 other control products. 
You can use our products for security 
systems, heat control, light control, auto¬ 
mated slide show, traffic lights, irrigation 
systems, home computer systems, auto¬ 
mated process control, and robot control just 
to name a few. OEM prices available. For 
catalog call or write to: 

JOHN BELL ENGINEERING, INC. 
1014 CENTER STREET 
SAN CARLOS, CA. 94070 
(415)592-8411 


number and expiralion dale, MN residents add 6% 
sales tax. 

Dealer Inquiriei Welcome, 

E. Arthur Brown Company 

D epi. B M -2 1702 Oak Knoll Drive 

A1 exa ndria. M N 56308 Ph; 612/762-6647 


Circle 41 on Inquiry card. 


Circle 140 on inquiry card. 


Circle 134 on Inquiry card. 


Touch Tone 
Decoding Modem 

Convert Touch Tones to ASCII. 
The Touch Tone Decoder Modem 
offers a low cost solution to re¬ 
mote monitoring and data entry 
applications, it autoanswers and 
connects any host computer’s 
asynchronous RS-232 port with 
the telephone system, fclect 300, 
600, or 1200 baud data rate or 
optional external audio input. 
S500 single quantity. Touch Tone 
send/1200 baud receive terminal 
available. 

fjhe microfteffpherai corporation 

2565 152nd Avenufe NE 
Redmond. WA 98052 

( 206 ) 881-7544 


wabasK 


G>mplete FORTH program dovobpmoni $yitorh& 
for the IBM* Person a! Computer Packages 
iodude inierpreter/compilef wtlh viriuol memory 
managernenl, line editor cottom screen editor, 
assembler, decompiler, utiHites, file and record 
access modules, and mony demonstralion pro¬ 
grams. 150 poge user manuol -, -. - $100.00 

Software f loaf lag point, Intel 8087 support, color 
graphics exlensionis, ond forget compiler avail- 
able at addilional cost. 

Specify PC DOS or CP/M-S6®. One disk drive 
□nd 48 kbytes RAM required Software supplied 
on 5Va inch single sided ioFf sectored double 
density diskettes. 


When it comes to 


Flexible Disks, nobody 
does it better than 
Wabash. 

MasterCard, Visa Accepted, 
Call Free: (800) 235-4137 


PACIFIC 

EXCHANGES 

100 Foothill aiud 
Sdn Luis Obispo CA 
93401 [In Oil call 
(805) 543-1037) 


Circle 294 on Inquiry card. 


Circle 215 on Inquiry card 


Circle 264 on Inquiry card 


SPECIAL OFFERI 


vov typt II In iind ihsn ^eiponds iMlh hot own commtnt or qunlFcin 
- Bitd tier rvunar^B ir* oftnin StArlPIngiy apprOpflatnl 

DsElgned ta nurv on s large maintrama. ELIZA has htlbarU] l>Ban 
unavallBbla to peraarsl compular uaara aitcepl lDgraally 
4awn vRFslan? isjthklng ihe aophiatlcallan uhlcii Rtida tha i^rlgilnal 
i^rogrRm u iRKlfialine 

Now, Our Dew mftrocompvlSr writon poBESuIng tbs FULL power 
and range Of expresuDn Of tlie original ia being offered at the 
IntreduCtOry prtoa of onlv VS- And II yOu want 10 find out how she 
doas ll {or taach her to do morel we mil innluda the complale 


TURBO-MICRO COMPUTER 

ComplotQ Systam With Networking Capability 

• 1 to 16 Indoperideni uaera 
"20to80M,BytahanJdlHk 

• CP/M or TurboOos Operating System 

• 100% CP^M CompaUble 

^ S-100 BUS Structure, maater/atave concept 

3.2 M, 8 yt 0 Desk Top 
TurtJo-^MIcro Compuler, 

1 to 6 uaara..S29dSJH]l 

20 M ,Byta Hard Disk Doak Top 
Turbo-Micro Computer, 

1 to 5 users.... .... $4895,00 

20 M.Byts Hard Disk Stand-Alone 
TurtH>Mlcro Computer, 

1 to 16 users.....$6885.00 

Wfite Of catt for comptete informathn price 
wc*«ge. - _ _ 


t25 tbr Pro.1pi;lDd Fllfl - Jdd (30 tor Appltevgh $ggrce 
4 3 !4 Intfh for 64K 10M hervonel Compular 


ARTIFICIAL INTELLIGENCE RESEAHCH GROUP 

9Zt NORTH LA JOLLA AVENUE 
LOS ANGELES. GAUFORNiA 
] I (213) 6S6-736B (213} 654-2214 

-J MC. VISA and CHECKS ACCEHnEP 


SAN DIEGO, CA 82111 (619) 571-5816 


Circle 9 on Inquiry card 


Circle 29 m Inquiry card. 


Circle 20 on inquiry card. 


ELIZA IS HERE! 


Powerful — Economical — Profesaional 

Peripherals for your Apple l|-"- 
A/D 12-Sic. IBChenriel E45a.Qa 

* S'lifpli? CPU SfilecLiuri nf CnEHin«l5 ^D12iB0y 

* Range r 1D i. 5 2.5. r 5. r 10 

* High-Speeri S5 ^4 set. C[5nuErB‘nr-i 

■ Full Softw&fl3 Supaort - Disk cv PRDM 

■ Adifuebatile Bippl^r Reterercs 


Ultra HDIVI BnarP.^Eriitor 

• 32k (ft Sunk-S^vetchabie 
ROM Space 

• Pu'A'erful □ P L.E, IGifijwl Prtiu 
Lme Ed tiDTj in FuniWrarEr 

• TnHaHy TranSDPI'ehL — fiemns 
reiooiJ (Much □ luw 

WJLhQLlb DibW 

■ /i uple^ni C-H- Extensions irtUutf 
'IF.THEN. ELSF." 

5B62 V.3l[eF?n Aue 
-1 _ Van Nuvs, CA 31AD6 








































Now...Diskettes you can 
swear by, not swear at. 

Lucky for you, the diskette buyer, there are many diskette 
brands to choose from. Some brands are good, some not 
as good, and some you wou Idn't think of trusting with even 
one byte of your valuable data Sadly, some manufacturers 
have put their profit motive ahead of creating quality 
products. This has resulted in an abundance of low quality 
but rather expensive diskettes in the marketplace. 

A NEW COMPANY WAS NEEDED AND STARTED 

Fortunately, other people in the diskette industry recog¬ 
nized that making ultra-high quality diskettes required the 
best and newest manufacturing equipment as well as the 
best people to operate this equipment. Since most manu¬ 
facturers seemed satisfied to give you only the everyday 
quality now available, an assemblage of quality con¬ 
scious individuals decided to start anew company to give 
you a new and better diskette. They called this product the 
Ultra diskette, and you’re going to love them. Now you 
have a product you can swear by, not swear at 
HOW THEY MADE THE BEST DISKETTES EVEN BETTER 
The management of Ultra Magnetics then hired all the top 
brains in the diskette industry to make the Ultra product 
Then these top bananas (sometimes called floppy freaks) 
created a new standard of diskette quality and reliability. 
To learn the "manufacturing secrets” of the top diskette 
makers, they've also hired the remaining"magnetic media 
moguls" from competitors such as Verbatim, Memorex, 
Dysan and many more. Then all these top-dollar engineers, 
physicists, research scientists and production experts (if 
they've missed you, send in your resume to Ultra] were 
given one directive...to pool all their manufacturing know^ 
how and create a new, better diskette. 

HOW ULTRA DISKETTES ARE MANUFACTURED 

The Ultra Magnetics crew then assembled the newest, totally 
quality monitored, automated production line In the industry. 
We know that some of Ultra's competitors are still making 
magnetic media on equipment that is old enough to vote. 
Since all manufacturing equipment at Ultra is new, it's easy 
for Ultra to consistently make better diskettes. You can 
always be assured of ultra-tight tolerances and superb 
dependability when you use Ultra, if all this manufacturing 
mum bo-jumbo doesn't impress you, we're sure that at least 
one of these other benefits from using Ultra diskettes will: 

1. total surface testing - For maximuni rsMability. and lo leasen the tikeUhood 
d^sK errors, all diskettes muet be totally surface tested At Ultra, each diskette Is 100% 
surface tested. Wtra is so picky in their testing, they even test the tracks that are in 
between the regular tracks. 

2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your 
computer, It must t>e compateble physically. UStra Magnetics has an entire line of S^j^-lnch 
and 8-lnch diskettes- 

3. SPECIALLY LUSS ICATED OtSK- U/tira uses a Special Oxide lubrican! which is added 
to the base media in the production of their diskettes. This gives you a better disk drive 
head to media contact and longer head and disk life. 

4. HIGH TEMPERATURE/LOW-MARRING JACKET - A unique high temperature and 
low-marrinfl vinyl jacket allows use ot their product where other diskettes won^t work. This 
special jacket is more rigid than other diskettes and helps eliminate dust on the Jacket. 

5. REINFORCED HUH Rl NGS- Standard on alt Uffra mini-disks, to strengthen the center 
hub hole. This increases the life of the disk to save you fhoney and Increase overall 
diskette rBliabilily. 

6. Dl SK DU RAQ t LITY' Ultra disks will beat al I ind ustiy sta ntia rds for reliability at well over 
millions and millions of revolutions. They arecompatthle with all Industryspecifications as 
established by ANSI, EGMA, ISO and JIS. 

7. CUSTOMER ORIENTED PACKAGING - Ml Ultra disks are packaged 10 disks to a 
carton and 10 cartons to a case The economy bulk pack Is packaged 100 disks to a case 
without envelopes or labels. 

a. LIFETIM E WARRANTY - If all else fails, remember, alldiekamadoby Ultra Magnetics, 
{except bulk pack) have a lifetime warranty. If your Uitra disks fail to meet factory 
specifications, U//ra Magnetics will reptace them under the terms of Iheir warranty, 
a. SUPERB VALUE-With Ultra's automated production line, hlghHquality, error-free disks 
are yqurs without high Cost. 


SAVE OH ULTRA DISKETTES 

Product Deecriptiort 

8" SSSD IBM Compatible (128 B/S. 26 Sectors) 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (UnformattecO 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 

5Vi" SSSD Soft Sector w/Hub Ring 

Same as above, but bulk pack w/o envelope 
5V4" SSSD 10 Hard Sector w/Hub Ring 
51 / 4 " SSSD 16 Hard Sector w/Hub Ring 
5 V 4 " SSDD Soft Sector w/Hub Ring 
BV 4 '* Same as above, but bulk pack w/o envelope 
5V*" SSDD 10 Hard Sector w/Hub Ring 
SW" SSDD 16 Hard Sector w/Hub Ring 
5V*" DSDD Soft Sector w/Hub Ring 
5Vk" Sam© as above, but bulk pack w/o envelope 
DSDD 10 Hard Sector w/Hub Ring 
5y4" DSDD 16 Hard Sector w/Hub Ring 
SV*" SSQD Soft Sector w/Hub Ring (96 TPI) 
DSQD Soft Sector w/Hub Ring (96 TPI) 


Part# 

CE quanL 

100 oricp 
per disc ($) 

81726 

T99 

81701 

2.49 

82701 

3.19 

02708 

3.19 

50001 

1.79 

00153 

1,39 

50010 

1,79 

50016 

1.79 

51401 

1.89 

00096 

1.49 

51410 

1.89 

51416 

1.89 

52401 

2,79 

00140 

2.39 

52410 

2,79 

52416 

a. 79 

51 SOI 

2,49 

52801 

3.49 


SSSD = Single Sided Single Density; SSDD - Single Sided Double Density; 
DSDD= Doubte Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD - Double Sided Quad Density; TPI = Tracks per inch. 

For/ess than 100 diskettes, add 10% to our quantity 100 price. 

For additional compatibiiity into catt Ultra Magnetics at 408-72&-7777. 

The Small Print 

To get the fastest delivery from CE of your Uflrs computer products, send or phone your 
order directly toourCampufer Products Division. Be sure to calculate your price using the 
CE prices In this ad. Michigan residents please add 4% sates lax or supply your tax t.D. 
number. Written purchase orders are accepted from approved government agencies and 
most well rated firms at a 30% surcharge for net 30 billing. Ail sales are subject to 
availability, acceptance and verification. All sales are tinal. Prices, terms and speci¬ 
fications are subject to change without notice, All prices are in U,S. dollars. Out of stock 
items will be placed on back order automatically unless CE is Instructed differently. Mlnr 
imurn prepaid order $50.00. Minimum purchase order $200.00. internationat orders are 
invited with a $20.00 surcharge forspeckat handling in addition to shipping charges. Alt 
shipments are F.O.B. Ann Arbor, Michigan. No COO's please. Non-certified and foreign 
checks reguire bank clearance. 

For shipping charges add $S.O0 per case or paittal-case 
of 100 8-inch discs or $6,00 per case or partial-case of lOO 
5%-inch minHdiscs for U.RS, ground shipping and handling in 
the continental United States. 

Mali orders to; Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S,A* If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial 800-521 -4414. In Canada, order toll- 
free by calling 800-265-4828, If you are outside the U,S. or in 
Michigan, dial 313-994-4444. Telex 810-223-2422. Order 
your Ultra diskettes from Communications Electronics today. 
Ckjpyright *1983 Communications Eteclronlcs™ Ad #050583 



OrderToll-Free! TTT'I'IM 

800 - 521-4414 

In Michigan 313-994-4444 dlSKetlGS 



COMMUNICATIONS 

ELECTRONICS™ 


854 Phoenix □ Box 1002 a Ann Arbor, Michigan 48106 U.S.A. 

OH TOLL-FREE (800) 521 -4414 or out»ld« U.S,A. (313) 994-4444 


Circle 69 on Incjuiry card. 
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R T L 

Relocatable 
Threaded 
Language 

RTL is a new language which netiirs the 
speed and extensibilit/ of Forth but adds many 
additional advantages as a result of its more 
structured dictionary. Names, code, and van* 
ables are all scored in separate areas for easy 
generation of headeHess, romable code. All 
code ir relocatable. RTL supports local vari¬ 
ables, multitasking, redirected I/O, and even 
allows definitions to be changed retroactively- 
All source code is included. Versions are cur¬ 
rently available or under development for 
68000, 6009, 8000, 280, 8006, 0008, and 
6S02. 

RTL Programming Aids 

1(^44 Deerwood S£ 

Lewelf, M 4933t 
(616) 897-5672 


Circle 335 on Inquiry card. 



C LANGUAGE 
PROGRAMMERS 

c-syatemB 
O COMPILE!} 

Now with c-window^^ 

The flnt c languoQe sourc# IgvgI 
program testing and debugging tod, 

• Single step by c source line, 

• Set breakpoints of line numbers. 

• DIsplov and alter variables by symbol 
name, using c expression syntax, 

• No more printt or assembler level 
debuggingl 

c-ttrindoiM™ Is a support pockage for 
the c-syatams C COMPIIEP for 

8006/8008 bosed systems. 

Cor>tcx;t 

c^yatama Fultercon, CA 92634 

P,a. Box 3253 714-637-5362 

TlVl c-aystems 



WeAR IT WITH PRIDE! 
Computer Jewelry 

Be idenlified as a micro professional 
Lapel Pins * Tie • Slick Pms 
Available In Sierl|fna Silwf or ISK over sierllng 
St^e. lift'‘square Sitver SlO ■ Gold 512 
(Add 52 lot S/HJ • (CA add sales faitj 
Visa • Maikierciitil m check payaible to MC/N. Inc. 
Money Back CuarantiH 
Dealer & Corporate Dlfcounfs Available 
Allow Z-3 weeks for delivery 

MC/N, Inc. 


SIMMS CENTER/Box 9393 


San Rafael, CA 94912 
(415) 453 7033 


Circle 51 on Inquiry card. 
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' DAISY WHEEL PRINTERS ' 

SMITH-CORONA TP-1 



• BF[OTHERHR-I5(2colors) SAVE 

• BROTHER HR-1 (16 cps) S749 

• KAYPRO-10 SCALL 

• KAY PHD 11 fCALL 

• CITOH F ■ 1Q (^C cpS) $1295 

• IBM PC SCALL 

• OSBORNE COMPUTER SCALL 

• SANYO MBC-1000 (inci sftwre) 1-1595 

« GEMINI-1D $259 

< GEMINM5 1445 

• FRAN KLIN-AGE $599 


MICRO MART 

5375 Kearny Villa Rd #115. San DiagoCA &2t23 
(619) 255-0169 


Circle 250 on Inquiry card. 


topquautv 

5V4 diskettes 


sptCFkv sorr to or ib sectors 


kg 


Gwabash i/ioo 

SSOD(M13A411X} 2345 11200 218.00 

OSDD£Mt4A4tlXl 30 43 146 00 28600 

G control data 

SSOD(C[X:i24200) 23.00 112 00 215.00 

DSDD £C DC 1244-00) 32 00 156.00 295 00 


G verbatim 

SSOOfMD5254:t 18150) 27.20 134 00 
DSDD1MD55O01 181BS) 40 00 196,00 

G 3IVI scotch 


SSDO (3M 744l>0) 
DSDD (3M 745’0) 

G dysan 

SSDO (DYS 104 ID) 
DSDD (DYS 104 20) 


265.00 

305.00 


26.00 125 00 233.00 
36,00 175.00 309.00 


40.40 188 00 361.00 
47.30 231.00 426.50 


CJULLTOLl- 

FREE 

ifVb hC ■iMEiH.awri 


800 - 824-7888 

OPERATOR 906 




* CHeCHa. H.Q . yiSft. M.C. p (J_ J 

^ sWiBTOGfl. Cfl «070 

• CA Pt^lMHTS Am 
5\ 5AJJE5 TAK 


(ACiti t £Se-4£10 


P' 


Circte 101 on Inquiry card. 


ScotcK Diskettes 

Rely on Scotch* diskettes to keep your valu¬ 
able data safe. Dependable Scotch diskenes 
are tested and guaranteed error-tree. The low 
abrasivity saves your read/write heads. 
The/re compatible with most diskette drives. 



( 800 ) 235-4137 



CIrcte 294 on Inquiry card. 


HEW REPLACEMENT 

RIBBON CARTRIDGES 

CDCriM liXTMo 147^88. 

CrOUn MX 100 10.758^ 

Please add S 75 ea. shipping/handting T^ 

m HANDLE MOST POPULAR pARTRlOpES, • 
SEND FOR PRICE list 


LABELS 

$12.00/5000 

STOCK #10350-1 1 wide. 

While—pressure sensitive—pin (eed— 

4V<" carrier, packed 5000 per box 
Add 12 50 per box handling/shipping. 

CO MPLETE im OF OTHER LABELS 
AVAILABLE, SEND FOR PRICE LIST 

TERMS: MIN, ORDER $12,00, 

VISA a MC (add 4%), check or money order 
C O.D.'s add 12.00. CA residents add Sales Tax. 

COMPOTES 
\y SUPPLY CO. 

25422 TRABOCO HD. SUITE #200 A 
EL TORO, CA. 92630 • (714) 768-0370 


Circle 336 on Inquiry card. 


































THE MOST VERSATILE MICROCOMPUTER 
YOU CAN BUY ISN’T SOLD IN ANY STORE. 


Before you start hunting from store to store 
for the Ideal microcorriputer, consider this: 
you won’t find it. 

That's because the world's most versatile 
micro is available only from the manufacture 
er It's Lobo’s MAX-80T” And, dollar for dollar 
,. .feature for feature, there isn't another 
system that even comes close. Here's why 

LOOK WHAT $945 BUYS! 

• 128k RAM standard. 

• CP/M Plus included (CP/M 2.2 
compatible). As a low-cost option you can 
get LDOS, and run rrtost TRS-80 Model III 
software. The MAX-80 with CP/M and 
LDOS gives you access to more software 
than any other system! 

■ 5MHz Z-8QB processor increases the 
speed of program execution by 250% over 
Model Mi orSoftCard/Apple. 

- /\If disk interfaces built in. Plug in any 
combination of 5/4" floppies. 8" floppiq^, 
and Winchester disks, 

- Software-selectable 24 x 80 (under CP/M), 
16x64, and 16x 32 (under LDOS) screen 
formats. For full compatibility with CP/M 
and TRS-80 applications. 

•Two RS-232C serial ports for modems, 
printers, or what-have-you. 

• Centronics-type parallel port^ For any 
printer using this standard interface. 

• Extra-rugged construction with heavy-duty 
case and sculptured full-stroke keyboard. 

• Built-in numeric keypad with 4 
programmable function keys, 

■ 1-year limited warranty on hardware 

■ Pius: all characters (both text and 
graphics) are software definable: built-in 
clock/calendar with battery backup; and 
buffered I/O expansion port. 

HOW TO GET ONE.,, FAST! 

At just $945, the MAX-80 could be 
everything you've been looking for in a 
computer. Order yours today by calling 
Lobo's toll-free number. And, while you’re 
at it. check the great prices on Lobo's 
superb peripherals. 

Then, feel free to go window shopping 
again. You’ll be amazed at how good you 
feel at having bought a MAX-80 in the 
first place. 


CPU and Accessories 

UAX-80 computer with 

CP/M Plus $ 945 

30010212' (diag.)hi 9 h- 

resotution anti-glare green 

phosphor monitor $ 175 

300104 ir (diag.) high- 

resolution anti-glare amber 

screen monitor $ 195 

LDOS operating system 

(version 5) $ 69 


Dual 5%'' Floppy Disk Systems 

003120 single-sided, 40 track; 

IdOkB perdiskette $ 690 

003420 double-sided, 60 track; 

720kB perdiskette $1,175 


Dual 6" Floppy Disk Systems 

NOTE: Lobo CP/M permits reading and 
writing standard singte-sided. single density 
CP/M disks with either of these systems. 

R'ices subjecUo change withcjul notice. 


004120 single-sided, double 

density; 577kB per diskette $1,165 

004220 double-sided, double 

density; 1155kB per diskette $1,465 


Winchester Disk Systems 

005020 5y4'' system: 4,8MB hard 
disk plus 720kB floppy (double 
density only) $2,405 

005520 8' system: 8MB hard 
disk plus 1155kB floppy (double 
density only) $3,065 

© 1983 Lobo Systems 

MAX-60 is a registefed Iraderner'k of Lob<J Systems 
Incorporated 

CP/M Plus and CP/M Z.2 trademarks of Digital Research 
Corp. 

TflS-60 Model III tradeinark gf Tandy Corp. 

SoftCard Irademark of Microsofi Corp. 

Apple trademark of Apple Computer 
LDOS trademark of Logical Systems Inc. 

ALL PRICES INCLUDE SHIPPING WITHIN THE U.S.A 
Calilornia residents add sales tax. 

Payable by credit card, check, money order, or 
certified C.O.D. 


The Lobo Warranty 

All Lobo hardware products carry a 
limited 1-year parts and labor warranty. 
Call or write for complete warranty 
statement. 



ORDER NUMBERS: 

(805) 683-1576 (800) 235-1245 
(800) 322-6103 (In Calif.) 
Telex 658482 

Hours: 7AM-5PM Pacific Time 



Dept. B583 

358 S. Fairview Ave.. Goleta, CA 93117 
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Get Smart! 



Get Your Computer An 
Automatic Port Selector 


{ASlJ-3) 

Our ASt -3 will CiMtrteci ytiur or CRT [iiiiiy (tiu* 
5 peiiphentls. Jusi entiT a ciimniiti^d fnini y»iir 
keyhtiani and iht- dcsiird ptriphiral is iuiltuiiii- 
ic^Jy ctmnectfd Alsi; avallahk’ fur ^ and Ttir 
7 peripherals The baud rale is sti auk^nmtiea]ly 
Manv opiltujs an- atailahle The tudy Imi ciisi, 
sniari sxtiich lut die mariiii. 

SWITCH TO GnXRONlX. 


UMlWEJlSAt iHTEnfACE PUD-MJCTS 


Sm Mmurnm M. P«t« AUd. EA I<3«. CiM \*m t3BI 


Circle 161 on Inquiry card. 



Verbatim^ 

Diskettes 


Top-quality Verbatim* Diskettes 
from Tech*Datti, your complete 
supply and peripherai wfiolesaler- 

Dealerx only: 


CairToir Free 

1 - 800 - 237-8931 

In Fforlde, cell 

813 - 577 - 2794 - 


I 

J 


V 


Tech* Data Corporation 

3251 Tech Drive North 
St. Petersburg. FL 33702 


Circle 377 on Inquiry card. 



Beconie b quick change alisl wllh a |)aif 


dI these Lightweight, cDfnpaci 

ir% 

ia.i 32 

GENDEi CHANGERS 

cs 

■ 

a> 

DOUBLE fIMBLE DOUBLE MAU 


S 19.95 aacfi S 35 /pilr 

8 

* A)f 26 pins cannected 

S 

* Gold plated contacts 
■ EMI shielded 

a> 

* Hardware indy dad 

* Assembled & tested 

* One year warranty 


Personal Clitck/Casiilief's Cheeky 

c 

Money Order 

a> 

PREPAID includes shipping 

ID residents edd selts lax. 

O 

NAfA CAill CO., Imc. 

P.O. Box 7392 

BOISE, IDAHO 83707 



208 - 385-0098 


Circle 109 on Inquiry card. 



WICBOCOMTROU. 


„ the BEAL T«0«LD 

&S®SS. 3 S-«;. 


--^“““r;«,CBOCONTBOLLEBS 


Circle 166 on Inquiry card. 



Circle 104 on inquiry card. 
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DISK DRIVES 

(For PC, Mod I &MIJ 

TANDON TM I DO-1..$109 

TANDON TM 100-2..$249 

TANDON TM 100-4.$339 

Cage and PS,...$ 45 

PC EXPANSIONS 

MAYNARD 

DISK CONTROLLER .$155 

PP add $50 SP add $70 

QUAORAM 

Four Fund Ion 256K capacity 
wilh64K installed.$289 

AST 

Com bo Plus: 

64 K+S PC+Su perD rive 

■fSupcrSpooi.$269 

Meg a Plus: 

64K-l-SC-i-SuperDrtve 

+Super3pooi . . $269 

\fO plus (SQ ..S11 ^ 

User Lnslalled. 

2nd S or P or game ,. $ 35 

VLM Computer Electronics 

to Park Place * Morrislown, MJ 07960 
{201) 267-3268 Visa. MC. Check or COD 


Circle 242 on Inquiry card. 


DISKETTES 


CaU Toll-Free 
1-800-328-DISC foi prices and infor¬ 
mation. Dealer inqiiiries invited. 
C.O.D. and oliarge cards accepted. 
Ail orders shipped horn stock, within 24 
hoim. Coll toll FREE 



North Hills Corporation 


3564 Rolling View Dr, 

White Beer Lake. MN 55110 
1 ^8O0’328-D15C 

MNCall Collect 1 612-770-0485 


Circle 281 on inquiry card. 




















































DISKETTES 


‘Kangaroo: (w/ilbrary case) 


SS/DD___ 

,.. $19.35 

DS/DD. 

,.. $28.00 

— 10 yr. Warranty — 


Elephant: 


SS/DD.... 

,..$21.95 

DS/DD........... 

... $28.95 

Verbatim: 


5'A" SS/DD. 

,.. $22.95 

5%" DS/DD.. 

... $36.95 

8" SS/DD.. 

,.. $38.95 

8" DS/DD... 

,.. $43.95 

— Available soft/hard sector — 

Library Case 5%".. 

,...$1.75 



MODEMS 


Haye»: 


MIcroModem II 


with Terminal Program .... 

. $285.00 

without Terminal Program . 

.$255.00 

Hayes Smartmodem: 


300 Baud .. 

.$199,00 

1200 Baud... 

.$505.00 

Novation: 


J-Cat ....... 

.$104.00 

Applecat II...... 

. $265.00 

Smartcat 1200 Baud _ 

. $440.00 

Hayes Chronograph .... 

$179.00 



True MAIL ORDER Prices 

With so many so-called Mail Order establishments using ' toll free" lines, and grandiose advertising, how can you, the customer, expect to 
receive true mail order savings? We have done away with large ads. and free phone fines to offer comparable service passing on the savings to 
you. Our reputation for low prices and satisfaction is outstanding. 


MONITORS 


Amdek; 


Color L........ 

..$295.00 

Color II .... 

. .$489.00 

300G Green.. 

. .$145.00 

300A Amber____ 

..$155.00 

31OG Green............... 

..$165.00 

31OA Amber... 

..$175.00 

Zenith: 12" Green.________ 

. .$ 99.00 

USI: 12" Amber... 

..$159.00 

12" Green.. 

..$155.00 

*Taxan: Amber---..... 


PGS: RGB Monitor__ 

..$ CALL 

BMC: 12" Green.. 

..$ 80.00 

NEC 1203 Hi Res RGB... 

..$589.00 


DISK DRIVES 


Apple: 


Fourth Dimension: 


w/o controller.. 

..$250.00 

w/ controller .. 

,.$319.00 

Rana Elite 1: 


-I w/o controller .. 

..$270,00 

w/ controller.. 

,, $338.00 

IBM: 


*Tandon TM-55 


The New Thin-Line. 

.. $235.00 


COMPUTER PRODUCTS 

FOR APPLE 


MBf: 


VIP Graphics Card 

..$119.00 

Appletime ClockCard 

.. $ 85.00 

Silicon Valley Systems: 


Final Analysis ___ 

..$149.00 

Word Handler .. 

..$115.00 

^ Continental; 


Home Acct, .. 

.. $ 49.00 

On-Line: 


Screenwriter II Pro ......... 

..$139.00 

Visicorp; 


Visidex . 

..$180.00 

Visifiles .. .. 

..$180.00 

Visicalc .. .. . 

..$180.00 

Visitrend/Plot ______ 

., $225.00 

Stoneware: 


DB Master ... 

..$149.00 

DB Utility Pak ___ 

.. $ 65.00 

T & G Products; 


Joysticks .. 

... $42.00 

Select-a-Port . 

... $42,00 

Game Paddles ..... 

,.. $28.00 

Davong Hard Disks 


5 Megabytes . 

.$1450.00 

10 Megabytes .. 

.$1850.00 

m 15 Megabytes ............. 

.$2250.00 

Ram Cards 

Microsoft 16K .. 

... $75,00 

Generic 16K____ 

... $60.00 

CP/M Microsoft Z80 Card .... 

..$259.00 

80 Column Cards Videx w/soft 

.. $269.00 


COMPUTER PRODUCTS 
FOR IBM 

The Ultimate Peripheral 
MONTE CARLO “ CARD 

64K.$359.00 

$45 per 64K upgrade 

T & G Products: 

Joysticks....... . $49.00 

Trakball... $49.00 

BUSINESS 

Vlslcorp: 

Visidex.$180.00 

VIsifiles .. $180.00 

256K Visicalc.$180.00 

Visitrend/Plot.. $225.00 

ENTERTAINMENT: 

Infocom; 

Zork I . $27.00 

2ork II_ $27.00 

Zork ill . $27,00 


PRINTERS 

Okidata: 

Microline 92 . .... $565.00 

Microline 93. $985.00 

Pacemark 2350 

Parallel ...$2100.00 

Serial.. ........ .$2200.00 

Pacemark 2410 

Parallel. $2400,00 

Serial.. $2500,00 

Call for prices on the entire line 
of Okidata Printers. 

Call for the New Epson FX Printers. 
TEC/C.iTOH 

Prowriter I Parallel.$ 369,00 

Prowriter II Parallel...._$ 639.00 

F-10 Starwriter.....$1185.00 

F-10 Printmaster..$ CALL 

Brother HRI: .$ 795.00 

Smith Corona TPI: ..$ 539.00 

Star: 

‘Gemini 10 and 15 , Call for low prices! 


NEW PRODUCTS 

Commodore 64... .$ 384,00 

Panasorrlc JR200 ..$ 299.00 

Percom Hard Disk Drives: 
(App1e/IBM/TRS-80) 

5 Megabyte... 995,00 

10 Megabyte..$1295.00 

15 Megabyte____.$1695.00 

20 Megabyte .. $2095.00 


TANDON DISK DRIVE 
SPECIAL 

m-m2 DS/DD 320K Bytes. $246.00 

TM'55 320K Bytes Half Height...... $239.00 

QuadRam Quadboard 

64K. .$285.00 

128K __ $330.00 

192K. $375.00 

256K .. $415.00 

Kraft Products 

Joysticks...$55,00 

Game Paddle.. $29.00 

Davong Hard Disks 

5 Megabyte .$1359.00 

10 Megabyte.$1759.00 

15 Megabyte... .$2159.00 

Maynard Electronics 

Floppy Controllers w/Parallel .$209.00 
Floppy Controllers w/Serlaf.. . $239.00 


Send orders and inquiries to: 


TM 


Computer Apparatus 

P. O. Box 32063 • Aurora, Colorado 80041 
Telephone Inquiries: (303) 759-9251 

Monday thru Friday — 9:00 a.m. to 5:00 p.m. (Mountain Standard Time) 

We built our reputation on low prices 
for the informed computer user. 


DELIVERIES; 2-4 weeks average, 
PERSONAL CHECKS: Cashiers check and 
money order will receive shipping preference. 
VISA & MASTERCARD: Add 4% to total. 
CATALOG: Send for full pricing details. 

Prices subject to change without notice. 
SHIPPING: UPS add $2.00 plus 
2% of order total. 


:ircl 0 78 on inquiry card. 
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• * * LOGICSIM * ♦ « 



CP/SM based 
pTofessloiml 
logic 
simulator 


IT nNwi Ji*l m Mnn 

ilr h'or sy^itcni nteitinn 

Sirii b(DitsLilics^ ibilij- to Brai4ni«TTLj'NMOSvCMOS/PMOSlii^ ROM’i. 
uid fCAM'v iJurt-Kal* *Bd tmnftr istek wmrfHi'Hl hodei, pHpffujDn 
id^ytipSt? Mrf rm JBib^ iafiiusila*ifcp«Hnsmlier|i®dTTVTiia^ libnujr 
p^us tiumwoM J0<liw (wiurci. rnnhi LOGICSIM ewnptrBfcte to mdiHli? 


Tf> Jl iHV».SeiHluaBSM<IW^fDrljOCfCSlMdemfi«]fir«ail 
L'iR'f MitiiHi. 

Plci« ^Hdlf 8" im J7^0/ 5- APPtX II ILI/Ii MrtBTk CP/M biwl 
SbK to64K fjdeiBilAPPtJri •it6Cf/M asiu lDDfiAKiBr> pcict SZTi, 


Kor Him infmuilin. lall f4SSh STITMM. Or 

E/Z A^CIATES, 3589 SlifcriMt Dr., Sn Jm. CA W123 


A^I-LE, CP/H» LOQICSin *re l^r#E»«>Hrkc at ftppla 
Canputar* . □’lOltBl Ft«cPdrchi and E/E ABGDQlATEf 



r^" i Brother 
HR-15 

(Dynax 0X15) 

Daisy Wheel 

$495 

Gemini 10 Printer.CALL 

Gemini 15 Printer. CALL 

C. itohSSIO.399 

Epson FX 80.CALL 

Okidata Microline 92.CALL 

Transtar 130 Daisy Wheel.CALL 

Transtar 315 Color Printer.499 

Tandan 100-2 Drive.295 

Super 5 Apple Comp. Drive.275 

CALL FOR BEST PRICES 

MICRO MARKETING 

Serving You Since 1979 
4688 Convoy Street, Suite 109 
San Diego, CA 92111 Tel. (619) 565-0158 


FAST 

Factory 
Floppy Disc 
Drive 
Repair 

Specialists in the repair of: 

Shugart 

Tandon 

PerSci 

:i. Inc. 



12624 Daphne Avenue 
Hawthorne. CA 90250 
(213) 777 7536 
TWX 910-321-4448 




Gircte 135 on inquiry caret. 


Circle 77 on inquiry card 


Circle 29S on Inquiry card. 


LOGICALLY 

★ THE ★ 

ANALYZER 



From 

$47S 

(B channel] 


1fi otianneJ uersiiin lehaiMn]—$900 

YES LogicaUy- - -this is THE logic anaiyzor nt 
induBCrtsI power ata personal price As an addition 
to e S-100 system filatures are: 

• 1 □ MHz sample rate 

• B or IB channels 

• Data storage on disk fCP/M^“ based versiijn) 

• Very user-friendly operation in softwar-e 
inciLKled being CP/M™ or EPROM based 

• SequBncing, ^rmat conversions, searching 

• And much more.. . 

For user manual, only 
Compane and aes t?Ha logical 
approach to logic analysis 

FORTE SYSTEMS 

Box 32627, San Jose, CA 95152 

C^OB} S7S-B77B 

CP/M is a tredemark of Digita] Research 



Dysan 

^CORPORATKJN 


Solve your dbc iwntilBiiB. lM|r 1 C 0 % a 
Med Dym ilhliFtiee Al onM i 
kofD alDcic, w ifl ih il* havn CaB tol fVktE 
mO) m4lS7 km I 
VIh and MhIv CkJ mo apuA 


PACinc 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401. (In Cat call 
(805) 543-1037 J 



Tele Video" Users! 


TEACH YOUR TELE VIDEO* WORDSTAR*! 


Tvaooo PRIC £8 SLASHED]! NOW »178!! 

(WHS £220} 


FEATURES 

• WordStar commands 

« The Power of a dedioolod word proMSSor 

• No iofi£E of atirlbuies 

• Soft switch BcTivated 

• Cy|« WordStar learning lime lo an hour 


tNCLUOES 

* rfucraproce^asor 

« 46 Keyca^ps with WordStar* legends 

* 48 Page WordStsi' manuat 


WoniTfediSj^ljems 

HI MDUiUtin View Dr. Suite 114 
Lafa'jrrlto. CallfflmiS ^4549 
filSl 1S4-7747 


SEE OLIH SOFTWARE AD (N THIS ISSUE OF BYTE 



Circie 153 on inquiry card. 


Circle 294 on Inquiry card. 


Circle 420 on Inquiry card. 


Printer Cables 




. 00 * 



■Oo* 


— Parallel ^ 

ALTOS 

ATTACHE 530 
ATARI 

CENTRONICS 
COLUMBIA 
EAGLE 
iBM-PC 
KAYPRO 
OSBORNE 
SANYO 
71-99 

— SERIAL — 

ATTACHE COM 
RS232 (DB2SP) 

(9 conducior 1 -6, 20) 


CABLES UNLIMITED 

PO Box 93065 
Pasadena, Calif. 

91109 

'L .\ Aiiil (tX !s,ilt''* t,t\ 


Oo* 


$$ Printers $$ 

EPSON 


MX so ... 

CALL 

MXaOFTIM . 

CALL 

MX TOO FT III .. 

GALL 

F xeo .. 

CALL 

STAR MICRONICS 


Gemini ID .... . 

. 329 

Gemini 15 . 

. 509 

C. lOTH 


6510 Prowriler Parallel .... 

.. 419 

aSIO Prowii ter Serial .. 

.. 559 

1550 Parallel... 

.. 659 

Letter Qualhjf 


Smith Corona TP-1 .... 

S549 

Coinfejt CRI .... 

. 625 

“Other Printers Aveffahte'' 


1 Stiijiping amf 3^. CA add 0%. 

1 THE COMPUTER STORE I 

1 3941-B S. Bristol St. Dept. 345 1 

■ Santa Ana, CA 92704 

1 

1 714-6S2-1425 

J 


VOICE SYNTHESIZER 

Vocabulary Development system 

Create custom vocabularies for TI-5220 
or Gt SP-250 Speech SyrrtheslOTre 
INCLUDES HARDWARE AND SOFTWARE FOR: 

• DMA Voice Digitizing and Playback 

• Parameter extraction and coding 

• Screen Oriented Parameter Editor 

• Voice Synthesis 

USE YDUR SHOO SYSTEM, OR BUY OUR 
INTEGRATED SYSTEM RASED ON ZENITH Z-10Q 

The Zenith Z-100 Includes 603S/63 dual 
processor, 128K memory, two 5 V4, 320K- 
byle drives, both CP/M80 and MS DOS and 
bit mapped graphics, with CRT and keyboard in a 
convenient desktop model 

VPP-G96: PC cards, software, speaker, cabling 
and documentation - $41OD 
VPP-B96Z: Includes VP-fiBB fully integrated to 
Z-100 with all cabling, software and 
documentation - $8850 
MULTIBUS VERSION FOR INTEL MDS AVAILABLE SOON 


l4JJt.fibOLALa.tLtUt. 


Applied digital sisnal analysis 
P.O. Bax 1364 Falo Alto, CA 94301 (41S) 330^7303 


Clrcla 421 on Inquiry card. 


Circla 84 Ofi inquiry card. 


Circla 7 on inquiry card. 
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MONITORS 

AMDEX 

Color 1 .. S340 

Color n . S6SO 

Color in.$390 

PRINCBTON GRAPHICS SYSTEMS 

Hi-Res Color.$550 

NEC, DYNAX 

ELECTROKOME.CALL 

PRINTERS 

c-rroH 

GX-lOO (50 CPS) Matrix.$240 

8510.$460 

1550 05").$690 

F-IO (40 CPS) Letter Quality . $1290 
F-IO (55 CPS) Letter Quality , $1690 

EPSON (W/GRAFTRAX PLUS) 

MX 80 FT.$490 

FX 80 FT.$575 

MX 100 FT.$690 

FXIOOFT.$790 

OKIDATA 

82A.$440 

83A.$690 

84A.$975 

92A .$575 

93A. $970 

BROTHER 

HR-1. $750 

SMITH CORONA 

TP-1 .$520 

STAR MICRONICS 

Gemini 10 .$370 

Gemini 15.$540 

NEC 

SPINWRXTER 

7710-1 ..... $1950 3510.$1350 

7715-1.$2100 3515 .$1350 

7720-1 ... $2400 3530 .$1550 

7725-1 .... $2400 3550.$1850 

7730-1 .... $1950 PC8023A $450 

MEMORY BOARDS 

AST 

Cortibo Plus, 4 function card. Fully 

pop. 256K. $490 

Mega Plus. Fully pop. 512K .. $990 





MEMORY BOARDS 
QUADRAM 

Quad Card. Fully pop. 256K $500 

Big Blue.$470 

Hercules graphics card. $490 

IBM PC 

PC System includes 64K BM-PC with 
two 320KB Floppy Disk Drives, Con¬ 
troller Color &aphics Card, Mono¬ 
chrome Monitor. 

All for only. $2490 

IBM PC/XT 

Complete System with Floppy Disk 
Drive, Hard Disk. Color Graphics 

Card, Monitor. $4990 

LOTUS 1-2-3 Software.$390 

HARD DISKS FOR 
APPLE AND IBM 
DAVONG 

5 MB. $1450 

lO MB. $1650 

15 MB. $2250 

TAVA CORP. 

TRUMPCARD 1 

256K Ram.,, , $450 

TRUMPCARD 2 

512K RAM. $650 

FDC 

FOR IBM PC 

W/Par Port. $220 

W/Ser. Port. $240 

DEC RAINBOW lOO 
Complete system 64K PC, Keyboard, 
Two Floppy Drives DS/DD, Mono¬ 
chrome Monitor .... . $2990 

APPLE 

Compatible Computer with 641C 
Disk Drive* Controilei and Monitor 

. $990 

APPLE ne 

64K System* W/ControEei Disk Drive* 
Monitor 80 Column card Stand S1790 
DISK DIOTE FOR APPLE 

Slimline* or Standard *. $250 

KAYPRO n COMPUTER 

Complete System * *. *. $1690 

EPSON 0X40 

64K Ram ZTO CPU* Monitoi Etc $2200 
liX-20 Notebook Computer. $690 



iwS ■ CSm OmAS L 

631 E. First St., lUsttn, CA 926BO 

Prices subjeci to change -wrlthout notice, 

f714| 838-9100 

APPLE is Cl tTademCHk of Apple Computers. Inc 

IBM is a ticidemcErk of ©M Corp, 


Circle 313 on inquiry card. 


BYTE June 1M3 513 


















































DSSKETTES 

maxell I verbatim 


i(»% tmoH Fflir 

5V* SS/DD 

28 .« 

(eox 10} 


\2A^m^ 


i(BOX 10 } 



CAPTAfNS'^S,*. 

SPECIAL^ 


VERBATIM 

HEAD 

CLEANING 

8.95 '"T 

&UV ONE 
BOX 

MAXELL 


GET1D^ 

OFF 

2nd BOX 

1 !l// *c, 

i//j/ ViSA 

ig^ CotJ, 

WTH QflDf n m VME4 

MX - SO 
CAATniPGE 


s%TAX mnA 

8QO-327-1013 


HEQA-BYTE 

4R» S.W. 4Jttr 5Tlierr 
FOnr fLA 333tA 

X5-UJ-11W 




Circle 244 on Inquiry card. 


^ Forth& 

BMPC 

1087 CHIP $223 

r 64K RAM $ 64 

64K QUADBOARD $324 

r mt-t^JCATIONS 

FFTs.$75 

F MATRIXPAK.$100 

87/88 Guide Volume 1 $19.95 

LANGUAGE SUPPORT 

87MACRO’". $160 

87 BASIC". $150 

87 PASCAL". $150 

S7FORTRAN". $150 

IBM Perswai Ccmpuler « a fwaiBieriBd (rademart 
Ol IBM Co»p CP/M-8S 4 H iiacjpmarh of D^iiaJ Rb- 

search inc, 60S7 j 6 a Iradefnarli of ioibi Gvii -- ^ 

e7/88QUiP5.a7MACRQ a7SA£IC S7PASCAL 
87fOnTRAN and Ui^roi/Varw anr icadatnafki ^ 
iMi« 4 WaHL kic 


n/ScfO 


RQ Box 79 
Kfngston, MA 
02364 

(617J 746 7341 


Circle 207 on Inquiry card. 


MEMOREX 

FUXIBLB DISCS 


WE WILL NOT BE UNDEI^ 

SOLDfT Call Fraa <800)255-4137 

for prices and informatiorL Dealer 
inquiries invited arid CO.Q's 
accepted 



PACIHC 

EXCHANGES 

100 FoothiU Blvd 
San Luis Obispo, CA 
93401 In CaL call 
(800)592 5935 or 
!805j543-l037 


TIRED OF EPROM HASSELS? 

WITH THE MICRO XCPU FORGET; 2S VOLT 
POWER, UV LAMPS, PULLlNG-ERASiNa 
INSERTING EPROMS 



BASIC ON #tP - STRINGS, INTERRUPTS. MUCH 
MORE HARDWARE 16 BIT MULT AND DTVFDE 37 
42 irS :VOLTAGE REGULATOR, RS232C FOR 
PROG=tAMMING. 4K EEPROM (X2ai6A). 4K RAM. 
AUTO START PR UP lEXPANSlON BOARDS 
AVAJUVBLE, MICRO ?CCPU — Sl95 EPROM 
BURNER VERSION FOR DIE HARDS — $12S 
MICRO APPUCAHONS - P>5) 725 h 0»44 
515 ANDREWS DR, 
MELBOURNE BEACH, PL 32S61 


Circle 248 on Inquiry card. 


Computer Sale 

Franklin ACE lOOO 

W/Cfller ............. r r y w . ^ T 

$CAiL 

CALL 

1000 System w/Monitor ___ 

ACE 1200 w/Color .. 

, CALL 

Drives for Apple and Franklin 


Quentin SVi .......... 

... 249 

Thin Line. 

. . 279 

Contr Card ....... 

65 

Contr w/Disgnostics... 

... 95 

Franklin Color Kit 
(No Soldering) 

39.95 

1 Stiippin^ fijicr huniHing adtf 3%. CA nis/denra add 6%. 1 

1 THE COMPUTER STORE 1 

1 3941-8 S. Bristol St. Dept. 345 1 

1 Santa Ana, CA 92704 

1 

1 714-902-1425 



Circle 85 on inquiry card. 


F.S.K 

COMPUTER FURNITURE 


S. 



1 

r 


A full range of quality computer worksta¬ 
tions for "do it yourself' assembly. 
Delivered well pecked with assembly in¬ 
structions. 

Manufactured from particls board with hard 
wearing melamine surface In oak, almond 
and walnut. 

Suggested retail price; $2 84.DO, 

Dealer inquiries welcome. 

For information, call F,S.L 
(B13‘775-6984) or write to: 

F.SJ, Inc. 4227 Merchantife 
Naples, m. 33940 


Ava. 



JWBHftKj 


UEUyfll Tib Apple UHragroup 
softwBFB library bonanza 
ai iRjty allqrcaMe prices. For Itie Plret bme 
snjoy your Apple to Ils IglJesi capacity 
uarng epeclBlly pocked dlskewlth ovw SO 
oultlanding programa aadi. Kpl avallBbt^ 
^rom any olhof source! 

• Ap^Hasofl * 3.3 COS 

I^PPLEUJflHE II^C - oners 

An BJitensii^eyariply of Interssdng, 
(uaerul and entertaining programa 
indisponaBble to thoserlouB compulerisl 
Including: 

EducatienaE * Graphics 

Muelc • Science 

Data Bose * Finance. 


Library diaha 1.2& 3aremiKedcategories arKt new 
disks 4 (GamssK 5 (UlUitieaL B (Qr^iphigB) i 7 (Integer) 
al SS^.eS each. Why pay more? 

Order direct from this ad and Save up ic Si36. 
Buy disk library package 1,2 & S and get a 
special bonus disk FREE — over 260 programs 
for $179.95 + shipping. For best value, get 
all 8 disks for $349, postage prepaid, for over 
&30 of ou r best p rog rams at 65< each! 

Call now toll free; 1^800-327 8664 
FI orida: 1 -305^987-6665 . 

6400 Hayes SI. 

Hollywood, FL 33024 _ 


BuBlnese 

Games 

Ulililies 


Circle 25 on Inquiry card. 





.o*!;**- 





COMPARE... THEN CALL 


(615)727-6000 

SBSLEniu) 

coRronATaNj 

Dramr 600, Mountain CHy, TN 37683 


Circta 439 on Inquiry card. 



iP' ^‘'cOiR 

5015 Kanai! Road 
Agoura Hills, CA 
91301 


Circle 294 on Inquiry card. 


Circle 156 on inquiiy card. 


Circle 39B on Inquiry card. 


























































Circle 70 on inquiry card. 


WE WILL TRY TO BEAT 
ALL PRICES 
IN THIS MAGAZINE 

TO PLACE ORDER CALL (213> 219-0808 NOW! 


aSK APPLE COMPATIBLE 
COMPUTER 


Syscom2. 


ALL COMPUTERS 


$649 


Apple IIE ..S call 

commodore 64. 399 

1649 
Call 
1599 
695 

- call 


Kavproil 
OSDome . 
Sanyo UBC1000 


Apple Compatible Computer 
IBM PC. 


.S379 


IBM PC PRODUCTS 


Ast Research 

combo Plus 64K w/dock, Par. Port, 

serial POft software. 

Mega Plus 64K Expandable 
toS12.. 430 

Tandon 

TM10^^^Db^sloeDbl Density.S 259 


SVa & 8 ' DISK DRIVES 


SA400,40Tr3Ck. 

SABOiR^Sgi Side/Dbi Den. 

SA851R, DbtSkJe/DblDen . 

.$ 195 

. 369 

_ 479 

Tandon 

TM100-1, Sgl Side / Dbl Den. 

TM10D-2,D©I Side/DPI Den . 

TM84Br1, Sgl Side/Dbl Den. 

.S 1S5 

. 235 

. 359 

TM848-2, Dbl Side/DCH Den . 

. 449 

Oume 

Dbl side/Dbl pen . 

.S 465 

Siemans B" 

FDD 100-8, Sgl Side / Dbl Den. 

.S 195 

Mitsubishi 

8'Dbi side /Dbl Den. 

.S 409 


FOR FRANKLIN & APPLE 


All Apple Products Not seen in This Ad Are 
Available-Call for Guaranteed Lowest Price 
Gnappler +.S121 

. 39 

.. 44 

169 


Par, interface Card & cable . 

TC Joystick. 

16K Memory Card. 

eo column card (View Max 80) 

RHFan. 

RF Modulator. 

System Saver. 


25 

69 


UNBEATABLE PRINTER PRICING 


Star Microfiics 

I Gemini 10 (100 cpsJ.S 310 

I Gemini 15(15'carriage). 465 

c. loth 

I prowriter 8510AP (120 CPS) .S 575 

ProwriterBSIOACDCSeiial). 549 

I StarwrlterF1040pu . 1249 

Okfdata 

I Micro«ine82A.S 399 

Mlcrollne85A. 649 

Microiine84P. 960 

Mlcrollne84S 1075 

iMlaoiine92 . 505 

Nec 

I Nec8023(price reduction)..... S 439 

Ispinwriters,,,. ^Ii 

Toshiba 

IP1350 . S1650 


] 


SUMMER SPECIALS 

PRINTER 

Okiciata 

.VIL92 . 

S505 

Star Micronics 

CeminflO. 

$310 

MODEM 

Hayes 

300 Baud . 

$209 

Novation 

J-Cat.... . 

$119 

MONITORS 

BMC 

i2AU,i2"Creen. 

$ 79 

USl 

PI3,20IVIHZ Amber. 

149 

DISK DRIVE FOR 
APPLE 

Micro-Sci 

A-2 . 

$249 

ACCESSORIES 

Gibson 

Light Pen System. 

$249 

TC 

Joystick. 

S 39 

DISK DRIVE 
Tandon 

TM100-2 (IBMPC).. . 

$259 


I Products Carry at least a 
90 Day warrartty 


MODEMS 


Hayes 

Smart Modem 300 =. . 199 

arnartModem 1200 . 498 

Novation 

J.cat500eaud . 119 

Applecat. 259 

immr 

Televideo 

925C Green screen. .S 719 

9S0Det3dTabie Keyboard.. 949 


tomputer 

Components 

Unlimited 


NEW RETAIL STORE: 

11976 Aviation Bivd. 
ingiewood, CA 90304 

MAIL ORDER: 

P.O. BOX 1936 
Hawthorne, CA 90250 

ORDER DESK: 
{ 213 ) 219-0808 


SOFTWARE 


MicroPro 

wofdstarjBM or Apple.S 299 

Call for more Low Micropro Pricing 

Ashton Tate 

o-Basell . 4Z9 


DISKETTES 


All diskettes have reihfPrced hub and full 1 year 
warranty. Diskettes are packaged 10 per package, 
not bulk packed. 

5V4" Disks 

softseaored . s i8.5ono 

softseaored. 160.00/100 

8^ Disks 

Sgl Side/Sgl Density.S 25.00/10 

Sgtside/Sgioen. 230.00/100 


CABINETS & MAINFRAMES 


QT Computer Systems — 8'^ Cabs. 

DOC^ cabinet w/pwr, supply & fan 
0«LV $209.00 

DDC-BS-B Dual Cabir^ w/pwr. supply & fan 
ONLY $aS9.00 

5y4' Cabinets By JMR 

Singiecabinetw/pwr. supply__$ 

Dual Cabinet w/pwr. supply. 


59 

89 


DISK DRIVES 
FOR FRANKLIN & APPLE 


Rana Systems 

Rana Elite i .S 2SS 

Rana Bite )l. 439 

Rana Elite ill. 569 

controller. 89 

Micro Sci 

A‘2 (35 Track).S 249 

controller. 75 

Apple lU Drives Avallabte ...Call 

Quentin Research 

Apple Mate ....s 249 

controller. . 60 


MONITORS 


12AI15MHz}Compos{|]e.S 79 

9191 color composite. 2^ 

Zenith 

ZVM121l2'Creen(1SMHa.. s 94 

USl 

9'Creen!20MKZ}.$139 

12'Green (20MHZ). 139 

12'Amber (2DMHZ) . 149 


CABLES 


IBM to Printer. ... .. 

osbome to Printer. 

Kaypro to Printer ... 

call for ail cable configurations 


52 

32 

52 


DISKETTE STORAGE 


Mini Fiies-4tolds 50 Disks . S16.S0 

Maxi Files—Holds 50Disks .. 24.00 

5%'Library Cases .. 3.00 

8'UbrarvCases. 4.tX) 


Ho Surcharge for Credit Cards 


All mercnartdise new. we accept mc, visa, wire 
Transfer, COD Call, Certified Check, p.O.'s from 
qualified firms, apo accepted. Shipping: 
Minimum S3.50 first 5 pounds. Tax: California Res. 
only add 6v?% sales tax. 

Mon.-Fri. 7 a.m. to 6 p.m. 

Sat. & Sun. 11 a.m. to a p.m. 

















































































































MediScript 

MedfcScrlpt I a powerful word processor 
designed tor the IBW-PC and newcomer 
to ward processing. Sirnptelo use yet has 
all common functions (such as word wrap 
and paragraph relocate]i^ Additional func¬ 
tions In MediScript M Include righi 
iustlfication, character graphlcSp fielded 
forms, and msiling list generation. 


MediScript I--W9.50 

MediScript II - — —-— S99.50 


(plus S% In CA} 30 day satisfaction 
guaranteed or your money pack, minus 
S4.0G for shipping and handling. 


MediSoft 

Medical Professions Building 
1595 Soquel Drive, Suite 350 
Santa Cruz, CA 95065 




SAVE 507. 

on 

Scotch® 

Diskettes 


Deaiev Inqufrlss Invited 


C1>i " Specify Soft 

10 or 16 sector 
744D 1 side/dbl deos 

745 2 sidesfdbi dens 

746 1 side/quad 96 tpi 

747 2 sides/Quad 96 tpl 

8^* Specify Soft or 12 sector 

740 1 side sgi/dens. 

741 1 side/db! dens 
745 2 siaes/dbi aens 


prices/10 

saa.so 

S31.00 
S33 SO 
345.50 


. 525.60 

529.00 
$37.00 

cnecks VISA-MC’C.O.D./Add S2 snipping 
call or write for our complete list. 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave.. St, Ciafr Shores. Mi 48091 
Phone: I513J 777^7780 


Authorised Distributor < 

information processing Products i 


Circle 409 on Inquiry card. 


Circle 54 on inquiry card. 


Circle 224 on inquiry card. 


SIGNALMAN 

MODEMS 

300 BAUD $89 

D«£CT COffNECT 

3CM3BAUD $149 

AUTO AN8WER/0RIGMATE 
HAYES COMPATIBLE 


300/1200 BAUD $319 
AUTO ANSWER/OniGMATE 
HAYES COMPATIBLE 


GEMINI 10 PRINTER 

GRAPHICS $329 100 CPS 

CALL (619) 436-8317 

IMAGE COMPUTER 

• VISA/MC ADO 3% 


DISKETTES 


<§§) 

^Dysan 



10 too 

10 100 

S88D 26.00 2301X) 

SSSb 37.00 340.00 

3SDD 28j00 246.00 

S6DD 40JX} 300.00 

DSDb 34.60 220.00 

DiSDO 47.00 43OJO0 

B" 

B- 

10 100 

to too 

S3SD 2TJSD 260.00 

SSSD 40.00 360.00 

sabb 32.S0 2B0.Q0 

SSbD 40,00 445.00 

DSDD 36.00 336.00 

E>SDO 57,00 520.00 


•PCCIFY •OFT. ID OR 1* SECf ORS 

■ NO SUfiChAfldE FOfl PMARGE Oft C.O.D/a 

■ WE ACCEPT VISA, M.C., CHECKS, M.O. 

^ ADD t^jOO Shining 

‘ FLA nesiOErrre tba 5i4 sales tax 


atlantis electronics, corp. 

PHONE ORDEJiS A IHFOmATiON: 

{30$} 722^660 

MAILORDERS^ P.Q. Ben 26180 

Four LAUDERDALE, OA 35530 
TTLEX: 522132 AEFLT 



Wastlnf Money i Wa Havo the World't Matt 
Coil Effactiva Devalopmant Syitem. 



• Includat HfrxkH 1,0, k powerful 
1D0% mfchim caPb sdlljorf 
dflbuQQAr utility prograrr mil 
rruhw coding for 6-lHi Micros a 

imp. 

* Progrim from Oomfirodore 
VIC^3D heyburd Into built-in 
4K flOM emutnor 

- Jumpv to tirgst ROM tochat 
■ Teat progrvmi In circuit 
< Built-in EPROM prtigrtmmer 
and pQw«r tupply 

* BumB A rum EffiOMB for 
the Cemmadors VlC-20, too 

• Carrprehtnilva manuile 
t Flit EXPANSION PORT 


PROMQUEEN CARTRIDGE ONLY $109 


Send for Free Brochure 

PWKHdltfin U.S. by ArMlTlULtsN, IM., ^ MSDdlUl, SuiltfH, 
Btflnghtm, WA StTW PIWW Z53, WWilnotan 3lfr73MIM 

EMrlbiMNi ILln^ EiyllC/DUiliidM CMril, «VCnnbll Si, 
VinpuHr. eC ^ ?ti9 Wiflis) 


VIlA ANP MASTEflCAPlD AOCimtO 

CK commodore approved product 


PnOMQUEEN 64 
BK Hoard wlU^ i EPROM 
leK board wkih 1 EPROM 
BK Hoard wtih i EPROU^ 


taiJ5 


t4«J6 

148.95 


Circle 183 on Inquiry card. 


Circle 36 on Inquiry card. 


Circle 28 on inquiry card, 


maxell 


Floppy Disks 



BEST PRICES 
IN THE U.S. 


Call for our special dealer 
program. C.O D s accepted 
TOLL FREE (800) 652-8168 
in California (213) 7061626, 


3^ 


U.S. EXCHANGE 
5015 Kanan Rd. 
Agoura Hills. CA 91301 


D 

THE IWFLATIOH FlQIfTERSI 
4116 Z3au&r49.M 10n+ 1,09 u, 

4I]6 200nse^lL0j00 10O+ 11 Xt9 
41)6 iSOns 6/111.50 •l,2Sci. 

4116 120ni B/t 1430 300 + «130 «■. 

4116 I20ns e/I 1930 100+ 11 JO«i. 

Zt t4L 300 m a/110.50 
Z114L ZOOiu B/t1Z.OO 
*4164 20(Ail t4j65 u, 

*4164 iSOa BSjOu, 

*6116 ISOlu 14.00 u. 

*6116 200hf l3,aj ca. 

*61 IfiLP I9D»*4.T9 
* 1791 DU Continllcr IZD.OO 
1777 Disk ControlteftlT.SO 
ZaOA, ZBOACTC, ZHOA FIO tZ.OO es, 

B235 B4.29 

Z716-1 SV 350kn S/>4 ci. 45.00 «. 
271fi3V490n9 MJOO «L 
*273Z 9V 45Dfis 43.83 «. 

-253Z 9V 450n* 44,23 A 
*2764 9V 30Dns 28 pin 49.00 u. 

*2764 9V 24 pin CALL 
*2964 3V CALL 

••6067 CALL 

68000 CALL 

AIhrw up b> 3 wki. For penonsl checks lo deu. PleASe inckrd* 
phOM lumlKt. IVka subject lo dunge whhoulitDtkK. Shqifiing 0 
HsndUnfl foe Ch^ 43 JO. FOB WA sU cbc. Wsih, 

mkiHtts Gdd 6 Skies Tul 

CHIPS £-DALE 1-206.451-9770 

10655 H.£. 4th St.. Suite 400 
BcBevue, WA 98004 


A NO~COMPROMISE S^lOO 
SYSTEM THAT YOU CAN 
AFFORD, STARTING AT 

$2S50 

Ferity res: Fully integrated Sri 00 
system, with CP/M 2 2. 2 Thinllne 
Mitsubishi 6" 05 DD drives. 
Integrand enclosure with 3 
expansion slots. Teletek Syste- 
master single board computer. 
Freedom 100 terminal with 7x9 
dot char, P-31 phosphar, 
detachable keyboard, 10 Func. 
keys. Mainframe has full 1 year 
warranty. 

*'AII this for only $2650’* 
Options: 7 or 10 slot full height 
enclosures. Hard disks 5 to 25 
Mb. LQ Printer. $ coll 

TOTAL ACCESS 

Suite 202, 2054 University Ave. 

Beikeley, CA 94704 
(415) 540-6056 


CIrde 399 on inquiry card. 


Circle 57 on Inquiry card. 


Circle 3B9 on Inquiry card. 





































1U WI6WABYTE 

S- 100 PACKAGE 


*1295 


00 



For Cabinet & Power Supply 
Please Add_$200.00 


"The Winchester Deal Of The Year" 

If your data storage needs have outgrown your floppy^ 
based S-100 system, Jade now gives you the 
opportunity to add a fast, reliable hard disk package 
to your system at a bargain price. 

If purchased seperataly, the componets of this package 
would cost you well over $3000,00; our special 
purchase now allows us to give you a special price of 
only $1295,00 CALL NOW, These units will not be on 
the shelf for long at this price! 

# Shugart SA1004 d-tnch tOMB Winchester 

* X Comp S-WO Con trailer For SAt 004 

• Your Choice of X Comp CP/M Auto-Attach Software 
(for most 3-100 Systems) or "WD BOOT" PROM (for 
SO Systems board sets) 

■ Cables and Manuals Inciuded 

• Limited Quantity 


MSH-9910a0 

MSH-9910D2 


with SO Boot Prom _$1295,00 

w/fh Auto Attach Software $1295.00 




VERSAFLOPPY U 

I so Syslems' Versattoppy II is a reliable fieid-pfQvenS-100 
double-^density floppy disJ< con fro Her. For full software 
oompetlbility i! can also read and write standard ley 3740 
singic density formal The Versafloppy II controls singJe 
or double sided drives in single or double density format, 
8" In any combination and up to 4 drives 
sirruitaneoiJsFy The Varsafioppy IE is faster, more stable 
I and more toJeraht of bit shift and '"jitter" than most other 
I controllers. All control and diagnostic firmware included 
100-1 ISbA V^rs^tfoppy tf -$3S9.S5 

FREE!* * CP/M 3.0 

|S-100 board set with 4 MHi Z-80A. e4K of RAM 
I expandable to 2&6K, serial and parallel I/O ports, double 
I density disk conlrollerforS'/i" and 8" disk drives, new and 
I improved CP/M 3.0, manual set, system monitor, control 
land diagnostic software. Includes SD Systems S6C-200. 
l64K ExpandoRAM III, Versa floppy 11, and FREE CP/M All 
I board 3 are assembled and tested. 

r64K Board Set with FREE CP/M 3.tl _$1195.00 

Beard Set with FREE CP/M 5.0 51395,00 


iPlace Orders 
To// Free: 

jco/if/zienfa/ U,S, 
1800-421-5500 

l/ns/c/B Caiifornia 

1800-252-1710 


SBC 200 

SU System's SSC-200 is an 3-10G bus campelible single 
board computer based onthe4 MHzZSOA CPU. N contains 
a sychronous/asynchfonous serial port with software 
programmable baud rates, a paraliel I/O port, a four 
channel counter timer and IK on-board RAM. Up to 8K 
of firmware may be added to ihe board's 4 EPROM 
sockets. The SBC 200 is the Ideal heart of a system 
composed of the other boards in ihe SD product line, or 
can stand alone In process control applications. 
CPC-3OZ0OA sec 200 __5399,^5 

CP/M 3.0 PLUS 

SD Systems' implementation of DJgitflJ Research's CP/M 
3.0 Plus IS a unique combination of hardwareand sof[ware 
that optimizes the powerful new features of CP/M Plus. 
CP/M Plus requires 192K of memory fpr optimum 
performance, making it an ideal match for the 2S6K 
ExpandoRAM III 

SFC-5 5009059 F Unbanired, RS232_ 


RAM DISC 

The RAM Disc from SD Systems is a "solid-state disc 
drive" for 1EEeE96/S-l00 systems. It allows programs to 
execute from high speed RAM, circumventing the 
mechanical problems and speed limitations of floppy disk 
drives. RAM Disc Increases system performance 
substantially In disk intensive applications. 256K storage 
per board, '’install ' programs available for CP/M & MP/M 
MEM-662SeA RAM DfSC _$799.tS 

ROM DISC 

SD Systems FtOM Disc is a IZBK EPROM/ROM board 

Which is similar in concept to the RAM Disc. Like the RAM 
Disc it allows execution of software at high speed directly 
from memory, without the use of disk drives. The ROM 
Disc is non volalHe memory ideally suited! for use with the 
new CP/M Plus, now available m EPROM 

MEM-t28S0A ROM DISC Boord _$295.00 

CP/M Plus Dn EPROM: 

SFC-55009059E Unbsnkpd R$232 _$400.00 

SFC-550090S7E Banked RS232 _$400,00 


SFC-660090sap Urtbanked VDS8024 

SFC-55iKl9057F Sanked, RS232 _ 

SFC-5S0090S6F Banked. VD8S024 _ 
SFC-55O09O57D Ktanuat 


$250,00 

$250,00 

$250.00 

$250.00 

SSO.QO 


EXPANDORAM III 

SD Systems new ExpandoRAM III is a high density S-1D0 
memory board utilizing the new 64K x 1 dynamic RAM 
chips. It allows memory sizes of 64K, 12SK or 256K all on e 
single board. 

The ExpandoRAM III marks a new generation of highly 
reliable and versatile dynamic RAM boards suitable for 
expanding current S-1D0 systems, or for use in new multi¬ 
user systems. 

MEM-65064A 64 K _$495,00 

MEM-6S128A 129^: _$595,00 

MEM-6S192A f 92/C __$675.00 

MEM-6S2S6A 256K _$755.00 



|For Technical inquires 
3r Customer Service Call: 

213-973-7707 


Computer Products 

4901 West Rosecrans, Hawthorne, California 90250 


Circle 2CM on inquiry card. 
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64K STATIC RAM - Jade 


Uses new 2K x 6 sialic RAMs. fully supports IEEE69624 bit 
exter^ed addressmg, 200ns RAMs. lower 32K or enlire 
board phantomable, 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper 0K may be disabled, low 
power typically less than EODma. 


MEM-9916ZB Bare board _^$49,95 

MEM-991 $2K Kit i&^s RAM _$99.95 

MEH-3215ZK 32 kit - - -^_$199.95 

MEM-S61S2K 56K kit _$299,95 

M EM-64152K 64 K kit _$299.95 

Assembled A Tested _add $50.00 



Letter Quality Printer - COMROT 

Uses slandard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader 
(single sheet or fan fold). 10712/15 pUch, up to W paper, 
built-in noise suppression cover. 

PR 0-11001 Centronics par&ttet _ _$999.95 

PH 0-11002 flS-232C sena/mode; _$969.95 


PHA-11000 ^^ac^of Option __ $119.95 



3802 by D.T.C. 

Based on the same quality mechanism as the Comrex 
printer, the 3S0Z contains electronic enhancements that 
allow it to print at speeds up to 32 CPS, Other features 
include a 49K buffer. proporUonal spacing, and Diablo 
1640/1650/630 compatible protocol. Comes with 
printwheel. ribbon and users manual. Serial, parallel, and 
IEEE 408 interfaces standard. 


PRD-11360 380Z printor _$1295.00 

PitA-11000 Tractor option _$169.95 

PRA-1200 Cut sheet feeder _ $699.95 

Cabfe P/ease specify _ _$49.95 



I If it 1% l« C i. iv Jl 1 £] 

illi 



The BUS PROBE — Jade 

Inexpensive S-100 Diagnostic Analyzer 

TSX-200B Bare board _$59 J5 

TSK-200K Kit __$129.95 

TSX-200A A&T _$159.95 


DISK Sub‘Systems — Jade 

Handsome metal cabinet wth proportionally balanced air 
flow system, rugged dual drive power supply power cable 
kit. power switch, line cord, fuse holder, cooling fan, 
rlevcrmar rubber feet, all necessary hardware to mount 2- 
9" disk drives, power supply, and fan, does not Include 
signal cable. 

Dual 5'^ Siib-Aassmb/y Cefrfrwf 

EMD-«KH2a Bare cab^oef_$49.95 

END-WKW21 Cabinet kit -$199.95 

END-0MM31 A & T _ $249.95 

5" Sub^SjrttemiSfngfe S/detf. Doubie Demtty 

END-000423 Krf w/2 Siemens FDJ€0-SO$ -$650.00 

EN0-000424 A&T wf2 Siemens FDIOOSOs _ $695.00 

END^)00433 Kit w/2 Shugart SA-WtRs - -- $999.95 

END-ao0434 A 6 T w/2 Sbugarf SASQIRs _$1195,00 

8" Sub-Systeaik — Doubfe Sidedj Doubfa Density 

EMD-000426 Kit w/2 Qume DT-3s _ $1224,95 

EHD-000427 A & T w/2 Qpme D-Ss _$1424.95 

ENO-0«M36 Kif w/2 Shugart SA-SSTRs ,-$1274.95 

END-000434 A & T w/2 Shugart SA-BOtRs ,-$1195.00 


1/0-4 — SSM Microcomputer 

2 serial I/O ports plus 2 parallel I/O parts 

101-101 OB Bare board w/manuai _$35.95 

101-101 OK Kit with Menuai _$179,95 

IOM010A 4 6 7 __$249.95 


MOtHEBBOABPg 


ISO-BUS - Jade 


1/0-5 — SSM Microcomputer 

Two serial & 3 parallel ports. 110-19.2K Baud 

iO 1-1015A A 6 T _$269.95 

INTER FACER 4 — CompuPro 

3 serial. 1 parallel, 1 Centronics parallel 

101-16404 AST _$314.95 

101-16300 CSC_.$414.95 



PB-1 — SSM Microcomputer 

2708. 2716 EPROM board with on-board programmer 


MEM-99510K Kit with manuaf __ $154.95 

M EM-99510A AST with manaa! _ $219.95 

PROM-iOO — SD Systems 

2706,2716, 2732 EPROM programmer with software 

MEM-99520K Kit with software _$189.95 

MEM-99S20A A i 7 with software _$249.95 


Silent, simple and on sale — a better motherboard 


eSJof 

MBS4>61B Bare board _. $22,95 

MBSHJ61K Kit __ $39,95 

MBS-D61A A d 7_$69,95 

MB£-12ie Bare board_$34.95 

MBS-121K Kit _$69.95 

MBS-121A 4 6 7_ $199.95 

18 Slot I'M'A" X 6^") 

MB6-iaiB Bare board_$54.95 

MBS-181K Kil _$99,95 

MBS-161A A&T _$149.95 


nPU BOARP^ 


The BIG Z — Jade 

2 or 4 MHz switachable Z-&0 CPU board with serial I/O 
accommodates 2709, 2716, or 2732 EPROM, baud rates 
from 75 to 9600 

CI^U-3D2CI1B Bare board w/manue( -$35,06 

CPU-30261 K Kit with Manuat __ $149,95 

CPU-36261 A A&T with Manuat _$199,95 


Printers From Jade 

OKIDATA 62 126 CPS ___ CALL 

OK I DATA 92 10'^ 160 CPS with Graphics _ CALL 

OKIDATA 93 15" 160 CPS with Graphics __ CALL 

OKIDATA 63 15" 120 CPS with Tractor _ CALL 

OKIDATA 64 15‘ 200 CPS with Graphics _ CALL 

OKIDATA 2350 15" 350 CPS _____ CALL 

OKIDATA 2416 T5'350 CPS, Two color __ CALL 

DAI SVWR ITER 2606 48K Daisywheel _$1395.60 

GEMINI 10 100 CPS with Graphics _$349.95 

GEMINI 15 TOO CPS T5" with Graphics _$499.95 

PRINTER PALS — FMJ 

Desk top printer stand and paper rack. Fits all printers 

PRA-99060 TO" Printer pal -__ $29,95 

PRA-99100 15" Printer pal _ . — _ $39.95 

PRA-99700 tor Letter Quaiity _$49,95 



VIDEO MONITOR — Jade 

1600 lines ultra-high resolution. 20 MHz ullra-high band 
width, 9" or 12". Amber or Green phosphor, the finest 


monitors we sell. 

VDM-750920 9" Green _$99,95 

VDM-750910 3" Amber _$129,95 

VDM-7St226 ir Green _$129,95 

VDM-751216 12" Amber _ $139.95 

12" GREEN SCREEN — ZenlOt 

15MHz. 40 DT 60 column 

V DM-261261 12'^ Green_$ 114.95 


2810 Z-80 CPU — C.CS- 

2 or 4 MHz Z-60 CPU with serial I/O port & on board 

monitor PROM, front panel compatible 

CPU-30460A A&T with PROM _$269.95 

CPU-Z CompuPro 

2 or 4 MHz ZBOA GPU, 24 bit addressing 

CPU-30S00A 2/4 MHz A&T _$279.95 

CP1J-30566C 3/e MHz CSC _$374.95 

8085/8088 — CompuPro 

Bath 6 6 16 bit CPUs, slandard 6 bit S-100 bus, up to 6 
MHz. accesses 16 Megabytes of memory 

CPU-26510A 6 MHz A T _$398.95 

CPU-26516C 6/0 MHz CSC _$497.95 


PLACE ORDERS TOLL FREE 

For Technical inquires 

Continentai U.S. inside California or Cusfomer Service call: 

800-421 -5500 800 - 262-1710 213 - 973-7707 

IVe accept casti. checks, credit cards, or Purchase Orders from qualified firms and institutions. 

Minimum prepaid order $15.00 California residents add tax. Export customers outside the US or Canada please 
add 10% to all prices. Prtoat and ay^Ublllty subjad lo erhanga without fioUce. Shipping and handling charges 
via UPS Ground 50«/lb, UPS Air $l.(XVib, minimum olitroa $3,00 


518 BYTE June 1963 





























































































Circle Z05 oe inquiry card.. 


EHD-a{K]820 3ar^ cabinet 


$59.95 


ENO-000822 A & T w/o brivas _ 

Diw/ SHmItna Sub-Syatema 
EMD^«H)B23 Kit w/2 SS DO Drives 


EHD-OCKW24 A & T w/2 SS DD Drivos 


END-000833 Kit w/2 DS DD Driv&$ 


END-000834 A & T w/2 DS OD Driv&s 


NEC FD110S aouble'-stded doubfe-den rhfn-lme 
MSF-flSIieS _ S4M.9Sea 2 for $449.95 


TMtOO-1 sIngle-sJdod doubls-density 4B TPi 

MSNi*55-t00t_ $219.96 u 2 for IIBO.M «i 

ShuQirt SA400L smgf&-sfd«d double-denelty 40 track 

MS«-m0M_ 1234.96 M 2 for $224.99 M 

Tandon TMtOO-2 doubla-Eided double-density 48 TPI 

MSM-SStOOa_ $294.99 ea 2 for $299.96 

TEAC FD55A single-sided double-density 40 track 
MSM-66055T__ $299.95 ee 2 for $239.95 

5%" CaUnets With Power Supply 

END-00D216 Singia cab w/power stippiy _ $69.95 

END-000226 Dua^ cab w/power suppiy _$94.95 


8" SLIMLINf 
SUB-SYSTEMS 


Dual Slimline Sub-Systems — Jade 

Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionaily balanced air flow system, 
quiet cooling fan. rugged duai drive power supply, power 
c^les, power switch. Iir>e cord, fuse holder, cooling tar^, 
atl necessary hardware lo mount 2-8" sJimiine disk drives. 
Does not include signal cable 
Duaf 6" Sfimitrw Cabinet 


$179.96 


$919.95 

$949.95 

$1149.95 

$1179.95 


Slemene FDD 100-6 single-sided double-density 

HSF-201120 _$274,95 ea 2 for $249.95 ea 

Shugatl SA601R si ng ie-sJ ded do ubie-den si ty 

MSF-I0a0in _ $m.95e» 2 for $389.95 ea 

SFiugarl SA651R double-sided doubie density 

MSF-10851R __ $554.95 ea 2 tor $529.95 ea 

Qume DT-8 double-sided double-density 

MSF-7S00e0 _ $524.95 aa 2 for $496.96 ea 

Tandon TM6481 single-sided double-den thin-line 

HSF-556461 __ $379,96 ea 2 for $369,95 ea 

Tandon TM646-2 double-sided double-den thin-Ejne 
MSF-55a4fl2_$494.05 ea 2 for $484.05 



BOARD COMPUTER 


Smart Buy in MODEMS — Signaiman 

1200 and/or 300 baud, direct connect, automatic answer or 
originate selection, auto-answer/auto-dial on deluxe 
models 9v battery allows total portability, full one year 


warranty. 

IOM-66WJA baud direct connecf-$69.95 

IOM-S610A JfM baud Deium _$149.95 

IOM-5620A t200/SOO baud Oaiuica _ $369.95 

IOM-5650A 300 baud tor OsbornB --$119.95 

IOM-S630A 300 baud card for IBM -$269.95 

IOM-569l)A 1200 baud option for i&M -$129.95 


SMARTMODEM - Hayes 

Sophiaticaled dhect-connegl auto-answer/auto-dial 
modem, touch-tone or pulse dialing. RS-232C interface 
programmable 

JOM^5506A Smarfmoctem 1200 . _$574.95 

JOM-5400A Smarfmodem 300_ $224.95 

fOK-150CIA Hayes Chronograph _$216.95 

IOM-1100A Micromodam TOO _$366.95 

IOM-201DA Micromodem tt w/Tarm prgin _$329.95 

IOM-2012A Terminal program for MMtl _$69.95 

1200 BAUD SMART CAT — WoraWon 

103/212 Smart Cal & 103 Smart Cat, 1200 & 300 baud, built- 
in dialer, auto re-dial if busy, auto answer/disconnect, 
direct connect. LCD readout displays mode analog/digital 
loopback self tests, usable with multi-line phones, 

IOM-S241A 300 baud 103 Smart Cat _$229.95 

iOM-S251 A T200 baud 2T2/T03 Smart Cat _$549.95 

J-CAT^ MODEM — Novation 

1/5 the siiteof ordinary modems. BelMQS. manual or auto¬ 
answer, automatic answer/orginate. direct connect, built- 
in self-test, two LEDs and audio beeps provide status 
information. 

IOM-S261A Novation ---$149,95 


1 

S 


DtSK i — CompuPro 

8 ” or sy/' DMA disk controller, single or double density, 
single or double sided, IDMH 2 

IOD-1810A A & T _____—__ $449.95 

IOD-1810C CSC_$554.95 


SUPERQUAD — Adv. Micro Digitai 

Single board, star^dard size S-100 computer system 4MHz 
Z-SOA, single or double density disk controller for 5%" or 
fl" drives. 64K RAM, extended addressing up to 4K of 
EPROM, 2 serial 8 2 parallel I/O ports, real time interrupt 
clock. CP/M compatible 

CPC-3M<MA AST _$724.95 

IOX-4232A Seriaf I/O adapter _ _ $29.95 



ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for Industry or home. 

XME-3100A Spactronics w/o timer _$69.50 

XME-31D1A Specfron/cs with Umar - $94.95 

XME-3200A Loficfl/Dev/ces _$49.95 



DiSK DRiVE — Apple Compatible 

Totally Apple compatible, 143.360 bytes per drive on DOS 
3-3 full one year factory warranty, half-track capability 
reads all Apple software, plugs right into Apple controller 
as second drive, DOS 3.3, 3.2.1 Pascal, & CP/M 
compatible. 

MS M-123200 Add on Appfe Drive _$249.95 

MSM-ia3100 ConfroT/er—— _$99.95 

IOD-2250A Hatf height Taac ___ $299.95 

CP/M 3M CARD for Appie — AX.S. 

Tha most powarfut card mraitabh tor your Apptei 
6MHz Z-BOB. additional 64K of RAM, CP/M plus 3 0 100% 
CP/M 2-2 compatibility, C basic, CP/M Graphics, 300% 
faster than any other CP/M tor Apple. One year warranty. 
CPX-62B10A A.L,S, CP/M Card __ $349.95 

Z-CARD tor Apple il — A,L.S. 

Two computers In one, Z-00 & 6502. more than doubles the 
power and potential of your Apple, includea Z-flO CPU 
card CP/M 2.2 and complete manual set. Pascal 
compatible utilities are menu-drlveri. one year warranty. 
CPX-a2800A A 8 T w/fb CP/M 2.2 _$159.95 


2422 DiSK CONTROLLER — C.C.S. 

5y/ or 0" double density disk controller with on-board 
boot loader ROM, free CP/M 2.2 S manual set 
fOD-1300A A & T with CP/M 2.2 ^ _$399.95 

DOUatf D — Jade 

High retiability double density disk controller with on¬ 
board Z-80A, auxiliary printer port, IEEE S-100 can 
function in multi-user interrupt driven bus. 

IQD'12(KIR flare board A hdwr man _$59.95 

rOD-120OK Kit wfhdwr & sffwr men _$299.95 

IOD-1290A A & T w/hdwr & sftwr man _$325.00 

SFC-59002001F CP/M 2.2 with Double 0 _$99.95 



DISKETTE STORAGE BOXES 

Clear Plexiglass storage boxes tor up to 75 OisKehee 

MMA-505 Hoids 75 5%"_$19.95 

MMA-508 Hoids 50 &" _$24.95 


80 COLUMN APPLE CARD 

60 column x 24 line video card for Apple H, 
addressable 25th status line, normal/inverse or high/Jow 
video, 128 ASCII characters, upper and lower case, 7x9 
dor matrix with true descenders, CP/M, Pascal & Forlrar^ 
compatible, 50/60 Hz. 40/60 column selection from 
keyboard. Best 80 column card! 

IOV-2S80A aOcotumncard _$149,95 


16K RAM Card — tor Apple tt 

Expand your Apple 1164K, use as language card, full 1 year 
warranty. Why spend $175.00? 

MEX-ie70l)A Save over $r IS 00 _$49.95 


SERIAL I/O CARD ~ A.L.S. 

Full feature serial card for modems &. printers, baud rates 
from 110 to 19 , 200 . CTS/RTS 8 X-dn/X-off protocols auto 
line feed, R5-232C cable Interface Included, 

101-1 ODD A A&T Dsspalcbar Card __$129.95 



Computer Products 

4901 Wesf Rosecrans, Hawthorne, California 90250 


BYTl June 1993 519 
































































































DoKa 


Computer 

Products, 

STORE Inc. 


VISIT OUR RETAIL STORE 


3250 KELLER STREET. »9 • SANTA CLARA, CA 95080 


16 K APPLE’II 
RAM CARD 


BARE BOARD 
KIT 


14.00 


42.50 


'ADdK' ^ trddemjrH 111 Apple lilt. 


DoKou Computer Products, Inc* 
^^^^3250 Keller Street, #9 
Santa Clara, CA 95050 
(8001 538^8800 
Cahf Residents 
iSOO) 848 8008 


520 byte June im 


INTERFACE 


0T26 

1.66 

8T20 

1.95 

8T95 

.95 

sm 

.95 

8197 

.95 

ffraa 

.95 

DM8131 

2.90 

DP83Q4 

2J25 

DS8835 

1^9 

066836 

.99 



EPROMS 



STATIC RAMS 


1702 

1 ns 

296 

2101 

450ns 

1 .8C 

2708 

45Dns 

2.33 

5101 

450ns 

3.89 

2758 

450ns 

5,89 

21021 

450ns 

.7£ 

2716 

450ns 

3.25 

2102 b2 

25t^sLP 

1.4^ 

2716^1 

360ns 

4.69 

2111 

450ns 

241 

TMS25ie 

450ns 

5.49 

2112 

450ns 

2.5E 

TMS2716 

450ns 

7.69 

2114 

460ns 

1*7^ 

2532 

450ns 

4,69 

2114L4 

460nsLP 

1 .8i 

2732 

450ns 

4.15 

2114L^ 

300nsLP 

1 .8^ 

2764 

450n3 

GALL 

2114L2 

200 nsLP 

1.9- 

MC68764 

450ns 

34.95 

2147 

55ns 

4.8^ 

1 DYNAMIC RAMS 


TMS40444 

4S0ns 

3.1? 

TMS4027 

250ns 

.79 

TMS40443 

300ns 

3.4i 

UPD411 

300ns 

289 

TMS4044‘2 

2 a0rs 

3.8! 

MM 5280 

30Qns 

289 

MK41ie 

250ns 

9.6' 

MK4l0a 

2D0nS 

1.74 

TMM2016 

200 ns 

4,1: 

MM 5296 

25ana 

1.74 

TMM2016 

150rs 

4.6 

4027 

SSOns 

200 

HM61164 

200 n& 

CAL 

4116 

200 ns 

CALL 

HM6tl6S 

150ns 

CAL 

4116 

150ns 

CALL 

HM6im2 

120 ns 

CAL 

4164 

200 ns 

CALL 

28132 

300ns 

32.9 

4164 

150ns 

CALL 

I 

LP isi LOW POWER 



RESISTORS 





V* WATT 5% CARBON FILM 

I 

6500 



ALL STANDARD VALUES 

I 

1 MHz 



FROM 1 OHM TO 10 MGE OHM 

1 

6502 

5.2S 


50 PCS, SAME VALUE 


1 

6504 

6 ,ffi 


100 PCS. SAME VALUE 

.0150 

1 

8505 

7,H 

1 1000 PCS. SAME VALUE 

.0125 


6607 

9,iS 


We Will Beat 
Rny Competitors' 
Prices! 


6620 

6622 

6632 

6645 

6551 


3.e| 

4S 

5S 

16.9 

10.3 


74LSOO 

.23 

74LS123 

.49 

74LS253 

.58 

74LS01 

J?3 

74LS124 

124 

74LS257 

.58 

74LS02 

.23 

74LS125 

.44 

74LS258 

53 

74LS03 

.23 

74LSl2fi 

,44 

74LS259 

1.19 

74LS04 

.23 

74LS132 

.54 

74LS260 

.58 

74LS06 

.23 

74LS136 

,54 

74LS266 

.53 

74LS08 

.23 

74LS137 

.89 

74LS273 

T4S 

74LS10 

,23 

74LS138 

.49 

74LS275 

320 

74LS11 

. ,25 

74LS139 

.49 

74LS279 

48 

74LS12 

.25 

74LS145 

1 19 

74LSZB0 

1.79 

74LS13 

.39 

74LS147 

2.39 

74LS283 

68 

74LS14 

.39 

74LS148 

ia 

74LS290 

,74 

74LS15 

.29 

74LS151 

.39 

74LS293 

.78 

74LS20 

.23 

74LJS153 

,39 

74LS295 

,96 

74LS21 

^3 

74LS154 

1.89 

74LS29e 

.38 

74LS22 

.23 

74LS155 

,59 

74LS324 

1.74 

74LS26 

.29 

74LS156 

.89 

T4LS3S2 

128 

74LS27 

.23 

74LS157 

.44 

74LS353 

128 

74LS28 

,29 

74LS15B 

,49 

74LS363 

124 

74LS30 

53 

74LS180 

,63 

74LS364 

TG9 

74LS32 

.26 

74LS161 

.64 

74LS365 

.48 

74LS33 

.49 

74LSl6a 

,68 

74LS366 

.48 

74LS37 

.29 

74LS163 

.84 

74LS367 

.44 

74LS38 

29 

74LS164 

68 

74LS36B 

.44 

74LS40 

23 

74LS165 

,79 

74LS373 

96 

74LS42 

.43 

74LS168 

1.89 

74LS374 

.98 

74LS47 

,49 

74LS16B 

1.69 

74LS377 

1.24 

74L$48 

.74 

74LS169 

1.74 

74LS37B 

1.15 

74LS49 

.74 

74LS170 

1,45 

74LS379 

1.34 

74LS51 

23 

74LS173 

63 

74LS3S5 

1.89 

74LS54 

23 

74LS174 

.44 

74LS38e 

.44 

74LS55 

26 

74LS175 

,39 

74LS3a0 

1.15 

74LS63 

1,19 

74LS181 

1.89 

74LS393 

1.15 

74LS73 

.34 

74LS189 

3.79 

74LS395 

1.15 

74LS74 

,34 

74LS190 

,79 

74LS399 

1,48 

74LS75 

.34 

74LS191 

.79 

74LS424 

27 

74LS76 

.34 

74LS192 

,64 

74LS447 

,37 

74LS78 

45 

74LS193 

.84 

74LS490 

1.94 

74LSe3 

.59 

74LB194 

.88 

7413666 

1.69 

74LSe5 

.65 

74LS195 

.63 

74LS6e9 

189 

74LS86 

,35 

74LS196 

.78 

74LS670 

1,48 

74LS90 

.35 

74LS197 

.78 

7415674 

9.45 

74LS91 

,79 

74LS221 

.74 

74L5682 

2.99 

74LS92 

,64 

74LS24CI 

.89 

74LS6S3 

2.99 

74LS93 

.54 

74LS251 

89 

74LS684 

2.99 

74LB95 

.74 

74LS242 

.93 

74LS665 

2.90 

74LS96 

89 

74LS243 

.98 

7413686 

229 

74LS107 

.35 

74LS244 

.79 

74LS689 

2.99 

7413109 

.36 

74LS245 

1,48 



74LS112 

.35 

74LS247 

.74 

81LS95 

1.43 

74LS113 

,35 

74LS240 

.89 

S1LS96 

1.48 

74LS114 

.35 

74LS249 

.89 

eiLS97 

1.48 

1 ■ 74LS122 

39 

74LS251 

58 

81LS^ 

1.43 


UARTS 


AV3-1014 

5.85 

AY5-1D13 

3.90 

AY51015 

6.90 

TH1B02 

3.90 

IM6402 

7.36 

tM6403 

8.85 

lNSa250 

10.49 

LEDS 


Jumbo Bed 

1 CW1.00 

Jumtn Green 

6 /1.00 

Jumbo Yel low 

6 /1.00 

1 DIP SWITCHES 1 

4 Position 

.85 

5 Position 

.90 

6 Position 

90 

7 Posit ton 

,90 

8 Position 

.95 

EXAR 


XR2206 

3.75 

XR2207 

3J5 

XR220e 

3.90 

XR2211 

5.25 

XR^40 

125 

RCA 


CA3010 

95 

CA3013 

1.99 

CA30Z3 

Z75 

CA3035 

2,49 

CA30^ 

125 

CA3046 

1.25 

CA3053 

1.45 

CA3059 

2.90 

CA3060 

290 

CA3065 

1.75 

CA30B0 

1.10 

CA3O01 

1.55 

CA3082 

1.66 

CA3083 

1.66 

CA308B 

.30 

CA3089 

2.10 

CA3130 

1,2S 

CA3140 

1.15 

CA3148 

1.75 

CA31BD 

1.15 

CA3401 

.59 

CA3600 

3,45 


APPLE* II 

COMPATIBLE 
DISK DRIVE 

225.95 

CONTROLLER CARD 
79.95 


APPLE 

SUPER COOLING 
FANS 

49.95 

WITH SURG PROTECH 

69.95 


2 MHz 

6502A 8.9 

6522A S.a 

6532A 11.' 

6545A 279 

655TA 11.S 

3 MHz 

6502B n% 


S'A" FLOPPY 01! 

FLIP FILE I 

CAPACITY 761 


19.95 


APPLE 
PADDLES 
9.95 


.v<^ 


UPGRADE 


► 4116 -200n. 

8/10.00 


\ 


STORE HOURS: 
MON-FRI 8:30 A.M.-5:30 RM. 
SAT 10:00 A.M.-3:00 RM. 



'master charge 


TERtVlS: For sliipping include S2 00 for U 

Ground S3,00 for UPS Blue Label Air $10 
minimum order. Bay Area residents add 6V?% Sa 
Tax. California residents add 6% Sales Tax. \ 
reserve the right to limtl quantities and substitt 
manufacturer. Prices subject to change withe 
notice, Send SASE for complete list. 


Local Phone 
4081 988 0697 






















APPLE II USERS 
DISK DRIVE! 


DoKa 


InciLKjes metal cabinet 
Color matches Apple 
35 tracks/single aide 
Includes cable 
Use with Apple II controller 


225.95 


CONTROLLER CARD.79.95 


Computer 

Products, 

store Inc. 


'I 


EPROM ERASERS 

HOLDS 15 EPROMS 
ERASES IN 20 MINUTES 

59.95 


I' 


2.5 MHz 

Z80CPU 335 

ZBOPIO 3.35 

, Z8(>CTC 335 

2BfrDMA 12.49 

ZaO-OART 1490 

20^510^0 16.85 

ZBO^IOn 16.95 

2mSlO/2 16.96 

1 ZBOSIO/9 16.85 

4 X1 MHz 

I 2B0A-CPU 4.90 

Z80APIO 4.90 

ZSOA^C 4.90 


Z80 

SERIES 


ZBOADMA 21.85 

Z80A-DART 15.96 

ZBOA-SIOC 20.95 

Z80A-SfO/1 20.96 

20OASIO/2 20.95 

ZeOA-SlO^ 18.96 

6.0 MHz 

280&CPU 14.95 

WOBrPlO 12.95 

Z80&CTC 12.85 

ZILQG 

Z6132 32.96 

ZB671 36.85 


VISIT OUR RETAIL STORE 


3250 KELLER STREET, #9 • SANTA CLARA, CA 95050 


5V4" DISKEHES 

ATHANA OR NASHUA 

SSSD ..18.95 

SSDD.22.95 

DSDD ..27.95 

BULK 

SSDD SOFT 
$1.65ea 


CLOCK 


CIRCUITS 


5314 

4.90 

5369 

3,90 

5375 

4,90 

P167 

8.9D 

[56174 

10.95 

P5832 

6.9Q 


ORDER TOLL FREE 

( 800 ) 538-8800 

(800) 848-8008 

(CALIFORNIA RESIDENTS) 

ALL MERCHANDISE IS 100% GUARANTEED 



LINEAR 


LIV1301 

.32 

LM741 

.29 

LM30B 

.75 

LM747 

75 

LM309K 

1.26 

LM748 

,49 

LM311 

64 

LM1310 

2.45 

M3in 

1.65 

MC1330 

1.69 

LM317K 

1,70 

MC1360 

1.25 

LM318 

1.49 

MC1353 

1,69 

LM3ZJK 

375 

LJM1414 

1.49 

LM324 

.59 

LM1458 

.55 

LM337K 

390 

Lyi40e 

.65 

LM339 

.79 

LM:14a9 

65 

LM377 

2.25 

LMIBOO 

2.45 

LM30O 

1.25 

LMieSS 

2,45 

LMsae 

1.00 

LM3900 

.59 

LM505 

,30 

LM3909 

,95 

LM556 

.65 

LM3914 

3.70 

LMses 

.95 

LM3915 

3.70 

LM566 

1.45 

LM3916 

3.70 

LM567 

99 

75451 

.35 

LM723 

.49 

75452 

.35 

LM733 

,95 

75453 

.35 


Disc 

Controllers 


1771 

15.85 

1791 

27.95 

1793 

29 95 

1795 

49.95 

1797 

48.96 

6043 

32.96 

0272 

3900 

UP0795 

34.95 

1691 

17.95 


) SERIES 

.95 

2.39 
3,69 
8.85 

.69 

1.39 
1.79 


Ml SC. 


11 C90 

12.95 

3242 

6.95 

MC 3470 

7.95 

MC 3480 

8.95 

ULN 2003 

5.95 

CA 3146 

J.7S 

2513-001 up 

9.69 

2513-002 low 

9.69 


VOLTAGE 



REGULATORS 


6 T 

.75 

790BT 

.85 

fiT 

.75 

7912T 

25 

2T 

.75 

7915T 

.85 

5T 

,75 

7924T 

95 

4T 

.85 

7905K 

129 

6 K 

1.29 

7912K 

1.39 

2K 

129 

7915K 

1,39 

5K 

129 

7924K 

1.39 

4K 

129 

T=TO-220 


6 T 

85 

K = TQ3 



CONNECTORS 

RS232 Mate 3.00 

RS232 Female 3.50 

RS232 Female Right Angle 4.95 

FtS232 Hood 130 

30 pin Edge 2.49 

44 pin Edge 2.49 

50 pin Edge 2.69 

86 pin Edge 3.90 

100 pin ST 390 

lOOpInW/W 4.90 


*oKou 

^^^3250 K 
Santa C 



CRYSTALS 


32.768 KH2 

1.90 

6.144 

2,69 

1.00 Hz 

4.50 

6l5536 

2.69 

1.6432 

4.50 

6.0 

2,69 

2,0 

3.90 

10.0 

2.69 

2.097152 

3.90 

12.0 

2.69 

24576 

zee 

14,31818 

2.69 

3.2768 

a69 

15.0 

2.69 

3579545 

2,69 

16.0 

2.69 

4.0 

2,69 

17.430 

269 

50 

2.69 

10.0 

2.69 

5,0638 

Z09 

18.432 

Z69 

5,185 

2.69 

20.0 

2.69 

5,7143 

2.69 

22.1184 

269 

6,0 

2,69 




8000 


0035 

4.95 

8251 

4.39 

8038 

5.95 

0253 

6.89 

80a0A 

3.89 

8253-5 

7.89 

aoa&A 

6.89 

02 K 

4.39 

6066 

24.85 

8255-5 

5.19 

8088 

34,95 

8257 

7.89 

8155 

7,75 

8259 

6,05 

8156 

0,75 

8272 

39,00 

0105 

29,00 

8275 

29 00 

8202 

27,95 

8279 

6.89 

0205 

3,45 

8279^5 

9.09 

8212 

1,79 

8202 

6,49 

0214 

3.75 

8283 

649 

8216 

1,69 

8284 

5.49 

8224 

2,19 

8206 

649 

8226 

1,79 

8287 

6.49 

8228 

3,34 

8288 

24,95 

8237 

19.00 

8289 

39,00 

6238 

4.39 

8741 

34.95 

8243 

4,39 

8748 

14.95 

6250 

10,49 

8755 

29.95 



STORE HOURS: 

, Inc. 

MON 

l-FRI8;30A.M.-5:: 


IC Sockets 



IC SOCKETS 

ST 

WW 

0PIN 

.10 

.49 

14 PIN 

,12 

.50 

16 PIN 

.15 

.57 

18 RN 

,20 

.85 

20 PIN 

.25 

99 

22 PIN 

.25 

1.30 

24 PIN 

.25 

1.40 

20 PIN 


1.50 

40 PIN 

.40 

ST = Scldenail 
W/W^WI rewrap 

1.80 


5800 

6002 

6808 

6009 


6800 
1 MHz 


6010 

6020 

6621 

6020 

6840 

6043 

6644 

6045 

6847 

6050 

6852 


6875 


2 MHz 


60aO9E 

6810 

6010 

58B45 

68850 


6800Q 


3 MHz 


4.75 

7.89 

8.45 

11.95 

17.85 
2.09 
3.50 

2.95 

13.85 

7.95 

32.95 

24.95 

13.95 

11.95 
330 
3.50 
9.09 

1190 

6.09 

1.80 

22.95 

9.95 

21.95 

20.95 

28.96 
7.09 

11.95 

33.95 

11.95 

57 95 


Power Supplies 


MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 
VOLT 1 AMP 



34.95 



^^3250 Keller Street, #9 
Santa Clara, CA 95050 
(800) 538-8800 

Reside nts _ Loc al Pho ne 

848 8008 (408) 988 0697 


SAT 10:00 A.M.-3K)0P.M. 


SankAmericard 


master charge] 


TERMS: For shipping include 52.00 for UPS 

Ground. $3.00 for UPS Blue Label Air. $10.00 
mini mum order. Bay Area residents add 6^4% Sates 
Tax. California residents add 6% Sales Tax, vye 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
































CXIMPUTEH 
ODUCTS 



MICROPROCESSORS 


16K Apple'” Ramcard 

LIST 196 
ACP 

,5995 

I Full 1 year warranty 
• Top quality — gold fingers 
* Expand Apple I! 4eK to 64K 
♦ Compatible with 2-eo Softoard" 
hiEW FROMtCOEX 

Apple lie Compallble ExIendeO ao Coluirin TEJCT Card 
LtStS 199 .Q 0 ACR $ 149.00 



»51 HlM 
3901A tA.SE 


32 K STATIC RAM 

^erlMNz 

Eipiaitfa 

HNlt 

21141-1 

16fi 4 h4Hf Kit $TSS.96 

18K 4 MHE AST *. „ 217 66 

33K 4 MHe Kil *7 ’TSOrQL. 

4 3ZK 4 Ml-Ti MT • 339.00 

BAFIE BOARC 36.66 

BBr6B8w7BllpBrtalBUni«m 99.66 

64K CMOS 

Uses 

.ow Power 
** 6116 ICs 

$9QQP0»JX,. 

W W Anm ond Tooted 

ICKAT OF SEIi-OUT 

90 Iq UnaiegM KqboMO 

Dili I* 4 new SB hey lemiinql KoytlOAfd 
memjfBcturBcl by * mitor fflamjlBcturer 

II Ja yiKoded -nth SraT kwfs unsF 
iBchwd 10 any PC board. Solid moldeiJ 
(HMtlcir x4'' baw. 

Uflcncodod —■ 

KoyPid 

15k*vKoy|;V3dWlt5 
t-ID hflyfl and lai^ 
rdtum. (-), i j •rnd 

Mr*9"i4 

INTEL ‘■‘.SSf?‘= 

Super Fastt 
flRIvF^ Super 

rypi'V' LowFoweri 

PartNo 2147 ... . $t ,95 09. 

STEPPER MOTOR 

Operales by applying 
12VOC In one dlw- 
twr and then fewers- 
If J Ina polarity (or aqunr* 

t Mivek Use* 12 VOC, 

V Clock Who Hotatidn, 

Hated 3 HPM Bi 4 
ACP pjj g *|,ji ^ e degfM 

PRICE rtapplfig angle. 

^3ea. IQ for $34.95 

UV “EPROM” 

ERASER 

Model 

$89.95 

HoMi,epnOM'a 

bJ i lima 

Modal $325.00 

RS 232 SIGNAL TESTER 

COEX F)SZ32 
Line Tester 
m LED IntVcam 

on.,*24“ 

□1herSlyFai.AlH> AyiUibW 

16K Memory 
Expansion Kits 

for Apple/TRS-80 

e PCI 4116 tSM 
ao(V3&OnS O 

SpaciV OOtVipuler ip 1 

CALL FOR VOLUME PRICING 

INTEL CODEC 1C 

P/N2910A 

For Digital 

Voice 

*»“« 

For Filler P/fi ZtljA . *4.05 *«. 

CORGQM FILTER 

Popular 

CORCOM 

CampaiiUa Uns Cord Add. f3.50 

SURGE 

SUPPRESSOR 

1 ^ "Surgeon les" 

1 ^ F^wer Sentry 

1 H 15 Amps 250 Vail s 

l| V trensient suppnesslDn 

fSprtc. 

Astec RF Modulator 

for 

COLOR 

& 

B/W 

pm 1082 Ctormat 3 dr 4 Sfi.5& 

CONNECTORS 

DB25PIB6232) S32S 

00255 Femate a/B 

Hood 1.25 

Set wilti JHkMid. Sate 760 

32744 S7T, KIM 2 96 

43/68 B/T, MOT BfiO 

50/l00S-10QCdor«K)f W/W 4 96 

60/100 5-100 CamactorS/T 355 

AMD MODEM 1C 

AM7910 

l2QQBaud 

5 Volts 

Special ACP Prlce^flB*^ 

1 PARALLEL ALPHA NUMEDiC 

1 JIB PRINTER 

H 11 Cctumn Pnnier pnnis 15 nuj nencal columns plus 3 

H CDlumns which have mattk alpha and other notalicmo. 


Fa (3S5q 9^ 
2960 

tB 02 ■o.rs 

aoBM A.ra 


amm 

sew 1176 

eeow 


BfiCKP I4J95 
SD3S UBS 
BD39 1295 
B073N 34.95 
ETSS «95 
6746 4995 

SBoa aa.cn 
aoee as.bs 

eSDDO I2B.95 




0110/2010 *704 3147 *6.B9 
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SIEMEN’S SALE 


Totally compatible 
to Apple Drives. 


You can now purchasa Shugart compatible 
S“ Disk Dnvea below your existing 
-- ^ fefCtory direct pridrrgl 


04ily i 

Controller 


Just plug In and run. 


Vista Quartet 

Equivalent 


nAppJe 

Drives 


Add 8 " 
Drives 

^ ■■■ To Your 
Apple ll/lie 

Up To 2.4 Megabyte! 

Now “TRIMUNE V1100" With 

Tandon Thinline DS DD Drives. 

TsndDn Dual DS DO.SI BOS.OO 

ChJiDe Dual DS OD 1699.00 

Shuspirt Dual 001R . .. 1296.00 


Unbelieveable 

Price! 

$OOAOO 


Assembled and Tested 

□ ACP has sold over 1000 of these IEEE 
compatible, low-priced, high-rellabillty 
64K Static RAM Cards. 

□ Single S-Volt operation. 


^J0hc Pen Syetem for 
llAppIs irCcHnputerS[=| 


ACP 

Price 


(2) Siemen's S'Disk Drives 
(1) Vista V 1000 Enclosure 
(1J Power Supply w/Fan. w/Cable 

ACP $RaQfio 

Low Price DSItl 


AMDEK COnp 
3W> Green 12" 

310 Amber 12' 

Color I CoiT^sjie 
Color II RCBHt-RB« 
Color III RGB Comm’l 
Color IV RGB AnaJog 
NEC 12' Green NEW 
12^ RGBi:&9OK2$0k 
PBIMCSTON GRAPHICS 
RGS I aim iOOlMUkq 


Best of alk the price 


Optianet GOEX Interface Card 
to Apple...$49.95 


10/165 see 

10/96 46 

10/90 43 

1(V63 4T 
10/45 23 

10/66 34 

10/60 29 

KJ/eO 39 
99 49 

10/25 19 

TOQ/igS 149 


Vl9icaic"34i ies 2wmOraph>C4 32 

Master Type 39 UlllllyCay 23 

□b«A Top Plan II ITS [.ocliAniJin 4.0 SO 

Db4IcT(v Plan III 235 Compi Graph By« 55 

ViSIpkil 159 Apple Mechanic 34 

PFS.Filetl 113 NiPblea Away II 33 

EPS, Pile ill 155 GAMES 

VtSlIfend/ViOlpkil 35 The M issing Rino 39 

PF3. Graph II 113 ChapIMer 33 

PFS, Graph 111 165 Frogpfrf 24 

MultiplHn 199 Wnuity 39 

Varaalorm 279 Snack Attack 24 

WordStar 366 Castle WoVeotiMn 34 

Fcxmatll 1T9 Arcade Machine 44 

dBASEil 430 Catryon Cumber 34 

supercalc 169 AlEoC 29 

PFS, Report M 95 Maak of the Sun 39 

f^S. Repod 111 113 Canncnbell BIliU 33 

Acc1PIubG/L 299 Knight Oiaii»CnndS 26 

G/L A/P. A/R 399 Zork I 39 

Above+lnvenitory t'00 Zork 111 39 

Magic V/Indow 115 Slarcress 39 

HOME Ssrpenhne 33 

Home Accourtient 59 Slareiefer 35 

Transend I 73 Deadlfne 99 

Trenaend II 119 Tnbeway 33 

Date Caploro 4 0 49 Flight SlmublDr 35 

VwtehTr 89 Space Vikings 35 

Per. Finance Mgr 85 Sergon 11 39 

ASCII Ertprs, Prof 99 Splllir* Simulator 29 

Electronic Dijel 25 Appte Panic 32 

Tax Prep. 1983 149 Olympic Deceth -33 


Suri^e Supprasaor Fan. 
Double Outlet Racepiacle 


COEX 54 SPG 
wilh 2 56K 


Curms PC Pedestal 

ExIanstEMi Cable 
IMTEL6067 tC 
ram expansion 

16K Motherboard 116 IC'S) 
64K Memexv Exp [9 ICk| 
KRAFT IBM JoyaEK-k 

I a*4 fk-^-la- 


Apple 11 16K 

Compatible with 
m Soncint ^... PASCAL CP/M ^ 

Full 1 year Warranty. Top Ouality by COEX 

$CQ95 

PRICE W ^ 

Also from COEX MEW EPSON 
PareJiGi imerface fof Apple. 

With cable.$49,95 


AMCOCn X»Bihd 
AMO 12 m 120] SlUCt 
- TlWhISMKI 
THAN6PAKII 
THARSPAK in 
NOVATION 
CAT 
JC*T 
OCAT 
ALiTOCAT 
?1 a AUTO CAT 




Computer Company 


HARDWARE 


Apple Compatible Software 


Apple System Saver Fan 


FLOPPY DISK DRIVES 

SINGLE-SIDED a 

MPg P.'ti _ _J _ ^ JO P.i'N I 2 1C 

Fnijpjjrl SAaoiR '6^66 63791269 Tanri^ 648-1 $369 6343 6352 

Stenvans FDDIOO-B. 150 159 Call 

DOUBLE SIDED B 

Snucpin SflflSlH 619 455 469 Biamartfi FDd2Cl0-6 399 S61> 379 

Qunw SIS 490 465 T^nflon 646-a 479 4T5 469 

Snugnm flEOTn.n SS9 639 519 

SINGLE-SIDED SVi' 

ShvMd SA4M. 310 20B 196 Tantfan IMIOO-J 205 tM J95 

MfM-as-V - --316 30B--199 • pen®!?-FD2CI0- T49 ' 149 ’r^O' 

DOUBLE SIDED 5W 

^l-ingan ^450 345 325 312 randon tM10l>2 365 3B5 350 

Pr-nie^ FD2J« 159 tM 149 

DOuetE'SlDED SV*" Thintino 

TEAL & .r7hiT4inB 375 3SS 359 Oume lU' ThinlmM STS 3*5 3S9 
DOUBLE-SfOEDS 
Hilanhi CbLI Cali Call 

Wl NC H ESTE BS 5V*' 

Seagate STTSOHtiWbJ 690 679 5M aEagnte STS12|l2Mb? 990 97* «4a 

IMI 5Q96I6MIJI 6*5 950 619 IMt S612r13M'b| 1069 10TD 1020 

IMl SOIfilIQMcg 13131399 1325 

SPECIAL LIQUIDATION - small OTV 
S H UG A HT 4004 
t4 WINCHESTER 

1 Only 10 A.vsil9bl& —So Hurry! 

E ^ r(f ) I 14.5 MEGABYTES 

J List 2495.00 

i# ■ iT ^ Special Sale Price... $995.00 


MORE IBM GOODIES 


16K RAM CARD 


MODEMS 


Mill Order P.D. Bar 17329 Intot^ GA B2713 

fl tiall: 1 aiDB E. Ediiifar. StaU Ani CASnOS 

RU] B5S-«B13 

54Z W. Tdmbla. Sin Jam. GA fiB13l 

im Wa'7Dt|l 


800 - 854^8230 


9IOaiS-tM6 


ABM 

Ual 

ACP 

BGR-XIO IntBirfeca 

695 

668 

Octipr to MonQ I/O Module 

95 

BS 

Telephone fiecepitetHsit sdapsi 

MS 

STS 

Pa3276/Bi«yn Emulator 

AMDEK DuftI 3" Amd^ 

1205 

1150 

1.2) Hriachi DS I2&0K) 

B90 

649 

AST Mmeplua' Card 

P/N MG-OS4.64K, Ser. Ctk 

505 

449 

P/N MO^HHISP. sdtf 1 Ser. P«r 

60$ 

499 

P/N mg 256.256tL Ser. CHt 

005 

605 

P/N MGr256SP WKTI S«r. P»f 

AST t/O Plus' CanI 

1006 

740 

P/N VO-SP. Ok, (2j Ser. Par 

AST Combo Plus' CorO 

285 

199 

1 P/N MC7568PC256KCIK P/S9e5 

695 

AST PC Dtsk-Hf' card 

P/N MD-064. 64K. Host, Par 
CACTU9 TECHN OLOQY 

65* 

4S5 

300 ^ud Pined Mockjm 

ceex 

340 

399 

Extender Card 

40 

10 

Prototype Card 

*9 

43 

37 Pin re- CkHinedor 

19 

8 

Snap-in Card Guides |6| 

B 

6 

COflOMA Hvd Disk Sv«l4m 


Call 

CDflVUS Hard Ptsk System 
DAVONG 


Call 

SMbHard Piak 

1996 

Cali 

t3MibHlard Disk 
liAVNAJRD Disk Drive Card 

3495 

Cali 

Flopw Card yr/paraiiei 

205 

249 

Floppy Card iz/SofUJ 

MOUSE SYSTEMS 

325 

260 

Mr>UBe w/Mquaaped 

Mouee RS^32 l/Q 

332 

379 

40 

30 

OftCHID 



Hi-Rei Graphs^ Adaptor 
PERSYST %wctTUjn t(l4-35«K]' 
P/N SPS4^P. 64K. S. a P 

405 

420 


499 

P/N SP$4. 64K 


379 

e4K Upgrade Kil grnp&l 

130 

SO 1 

1 OUADHah OwdOoeKl rB4-3S6Kj, 


P/N 094. e4K w/4 lunchcMa 

505 

430 

TANDON TM lOD-1 (tSQKJ 

TM 1Ck>2 liSDKt 

295 

198 

39* 

369 

TEAC FbSSeOJOKjOlsk 

305 

269 

TG PRODUCTS Joystick 

5* 

40 

Track Bell 

5* 

83 

VISTA 



M JLTICARO1V/164K 3PC 

529 

369 

MULTICARD w/256K SPC 

S20 

599 

&4K U«r*de Kil IS chipti 
■HAXICARD'" iy/64K 


50 

375 

299 

'MAXtCABD'- yr/266K 

676 

549 

-MAAtCARD"- yy/57eK 

1176 

B09 

‘PC MASTER” 7 FurtClwos 

690 

459 

DISKMASTER fS%", S“) 

379 

209 

ECONOCARD-3PC only 

299 

150 

PRINTERS 

COEX 80F/T8Dcpe 

STA R MICRON ICS NEWt 

$499 

$200 

Gemini 10 lOOCpe 

399 

349 

GemJrii IS 15" 

649 

479 

EPSON MX8D w/Graftre>. 

404 

410 

MKIOOw/Graftrax 

740 

960 

FXaO w/Grallrex 

600 

620 

INTEGRAL DATA 

Mlcropflsm 490 

799 

689 

Pnsm 80 Color jftlD 

179* 

1498 

Prsam 1 32 Color talP| 

1995 

1688 

BROTHER HR-1 

1105 

696 

Dabywriler 

1405 

1205 

IBM PC to EPSON Cable 

BO 

48 

OHIDATA M Icitrfine 82A 

500 

400 

MiCiDkne 83A 

S00 

720 

Microllna 84AP 

1300 

1000 

Okidala 93 

B00 

540 

MONITORS 


MORE HARDWARE 

MICROSOFT 

UET 

ACP 

ZBOSoftcenl 

$396 00 

$249.00 

16K. Ftarpwsrd 

105OQ 

99.00 

The Prermum Package 

6B5.00 

884.00 

SSM 



AfO-H 4 Function Seriav 



Peraliel 

32500 

179.00 

AC Sene/Fenuiei 

T05.OO 

105 OO 

EASTSiDE 



Wllclcard Apple II 

140,00 

115.00 

KENSINGTON 



Syaieav Sever 

80 95 

74.98 

KEYBOARD COMPANY 



NurMra; Keypad 

149.^ 

134.96 

Apple II Jtiyalick 

49 95 

44.80 

Appie II Hendcontririlere 

20.05 

25.95 

KRAFT M8M allO) 



JoyetEh 


49.00 

riarvd OorrtrQller 


40,00 

MPC 



120K Bubble htemnv 

875-00 

699.00 

PROMETHEUS 



VERaAboji. Spool/Btirr 

24B.OO 

199.00 

VEASAcaed Four-tn-1 

10000 

IB* 00 

AUTO-DOC tfiagikKlCS 

9000 

63.00 

VISTA COMPUTER CO 



V«iori80a3ic34 Card 

30500 

319 00 

Vribon BOVlsicalc 80 



Cal F^tch 

69.00 

49.00 

ABOO e" Disk CwKr 

370,96 

34900 

□uarlel DAk Drive £<4 

849.00 

799.00 

SbloDiek Drive w/CanIr 

200.00 

249.00 

Boici Ortv* vn/uCdntr 

379.00 

319.00 

Viala S'A 'Ekak Conlr 

02.00 

79.00 

TypeeheKf BuHer 

4005 

3S00 

YIDEX 



YkJeeterni 80x24 Card 

345 00 

279.00 

Keyl^oard Enhancar il 

i4e,00 

130.00 

Soft Switch 

36 00 

30.00 

Funchon Sinp Keys 

79.00 

59.00 

1 pRACTtCAL PERiPHeRALS 


16K Micrabutfar 

359 00 

330.00 

32K Mlcrpbuffflr 

300 00 

253.00 

Snapshot Ofllion 

140 00 

109.00 

VOTRAX 



Type n’Taik Speech 

240 00 

310-00 

Personal Syliem 

395 00 

339 00 

VYNET 



Apple IP Voice Syh 

306.00 

349.00 

Apple ii Teiepbpne i/O 

296.00 

240.00 ' 

SCOTT INSTRUMENTS 



Voice Secogn4‘n VEl 90 

7^.00 

6TS.00 

COEK 



1GKRAM Card 

99 00 

59.98 

Parallel Card w/caWa 

90.00 

40.05 

Apple ProlDdard 

29 00 

19.BS 

Apple Extenbercaid 

39.00 

19.9S 

Apple Its EiT fWM Card 

10000 

149 DO 

CORVU5 



6 Mb iiard Dlak 

375C1.E)0 

Call 

10 Mb Hard Disk 

636DD0 

Celt 

» Mb Hard Dish 

S4S0.0D 

Celi 

ORANGE MICRO 



rheonibpier i/oiPiudi 

17800 

139.00 

The BuFfetboam 

17500 

139.00 

SATURN systems 



32KFlAMCflrt3 

21900 

179,00 

l2aK RAM Card 

490.00 

439.00 

SCOTT 



ECHO ir 

149.00 

139,00 

STREET 



ECHO 11 

140 DO 

139-00 

LEGEND 



64KC tV ihS 

327.00 

269.00 

IZSKClVIl* 

50900 

400.00 

lasnc laxstBiK 

140.00 

135.00 

1 MOUNTAIN COMPUTER 


CPS MuHtfundiCin 

239,00 

100-00 

Mueic Syatem 

395 00 

335.00 

A/0 plus EVA 

350.00 

209.00 

ROM Plus 

156 00 

139.00 

MAR ENTERPRISES 



S«^'rtettTi 60)124 Card 

.196.00 

259 00 

Sup’rMod II 

50 00 

40.00 

Sup'rMod V tIBM) 

59 00 

49.00 

Sup'rAccess £New*i 


Call 

ALE 



TtK CFVM Phf ZffiriBnf 

309.00 

319.00 

Smadgrm 00724 Card 

340,00 

279.00 

Ttie Synenazer Package 

889.00 

549 00 


ircle 8 on inquiry card- 


BYTE June im 523 
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MICRO 

1. SALES 

* MA£J£/Af t/.SA * 


California 

Computer 

Systems 

SPECIAL! 

CCS SYSTEM 2410 





^UNIVERSAL POWER SUPPLY"^ 


For Big Board, Apple or Aim 65 
+5VDC @ 3 Amps 
+ 12VDC @ ,750 Amps 
-12VDC ©.750Amps 
-5VDC @ .500 Amps 
Dimensions: 4"x 4"?; 11" 


$1995.00 


• Includes CP/M® 22 # 2-Seriai/1-Parallel Port 

• DMA Disk ContmlEer ♦ Hardware Vectored Inlermpls 

• 2-Beai Time Clocks • Supports CP/M®MP/M*,OASIS 

CCS 2300 System, A & T. . 1695.00 

• 2810 CPU ..0n//-255.00 

• 2422 Disk Controller. 

• 2066 64K.0f?/y-360.00 

• 2300AMainframe NEW!., Orjfy-399.00 
CCS Apple Boards. ,, CallToll Free For Prices 



$69.95 


DISK DRIVE POWER SUPPLY 

For 2 ' 8" or 5" Drives 
-F 5VDC @ 4 Amps 
-F24VDC @ 3 Amps 
- SVDC @ I Amp 
AC Cables for 2 Drives $7.501 



Dimensions: 4" x 4" x 11" 


$59.95 


S-100 POWER SUPPLY 

+8VDC @ 30 Amps 
+16VDC @ 6 Amps 
-16VDC @ 6 Amps 
PC Soan) Design 
Dimensions: 5” x 6" x 11” 



$89.50 


by XOR 



For test or systems applications J 
Complete S-100 12 Slot Main-' 
frame wittt Disk Drive Power Supply 
for 4 Drives. 

SPECIFICATIONS 

Regulated 
-F5V @ 5A 
-F24V @ 3A 
-5V@ 1A 
$225.00 Kit with 12 S’100 Bus Conneclora 
$255,00 Assem. and Tested with 12 Bus Connectors 
$15.00 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6" x 10" x 18" — Shipping Weight 25 lbs. 


Unregulated 
+8V © 30A 
±16V@ 6A 



Low Velocity 
Whiapert Fans 
Oh/ySI S.OOea. 
Finger Ouards 
$2.50 each. 


XOR 

S-100 MODI 


CUSTOMER SERVICE HOTLINE 1 - (714) 898-5521 


DUAL DRIVE SUBSYSTEMS 



HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 

ONE YEAR P + L WARRANTY 

On Shusaii and Mitsubishi Subsystems 

w/two Mitsubishi OS/DD silTQ.gg 

w/tw« Shugart 801R SS/DD 975,flD 

w/two Shugart 851R DS/DD. 1225.00 

w/two Stemans 120-8 SS/DD ... .. 675.00 

W/IWO Qumo DT-8 DS/OD. 1250.00 

Cabinet A & T w/Powet Supply and Accs . 235.00 

Cabinet Top and Bottom . Only — 69.50 

AN ubhiHls A & I amr Eubsy^lsins incItHJs all AC/DC wirniQ and ^ pin daCi cable 
encepi Ibe ivwliwtlal itiodei whwcb IncliHies lite intwfijl So pm wws ^nd fsijiiifes 
an cjnerMi ^ pin cabla pan i C-SOOQ'QI I za.lM 

S’/i" Subsystems 

w/two 48TPI SS/DD . 

w/two 48TPI OS/DD . 

w/two 96TPI DS/DD. 


mm 

S95JD 

E95.QD 




★ SPECIAL ★ 




OF THE MONTH ON 
MITSUBISHI DS/DD SUBSYSTEM* 



2.4 MEGABYTES . .. ONLY $1095.00 

Fully assembled and tested horizontal drive 
cabinet including fused power supply, fused AC 
input, fan, all AC and DC cables, 50 pin data 
cable and ONE FULL YEAR PARTS AND UBOR 
WARRANTY on the complete subsystem in¬ 
cluding the Mitsubishi 2894 double sided dou¬ 
ble density drives. 

Add 315.00 for shipping matortaJ. 

* OFFER EXPIRES JULY 31st 1983 


FLOPPY DRIVES 

Buy 3 set 3t these reduced prices 



Shugart SOI R SS/OD 

Shugart 851R DS/OD . 

fl" Duma DT-8 DS/DD . 

8" Mitsubishi 2894 05/DD , 

8* Mitsubishi Slimline DS/DD 
Tandon 948-1 Thlntine SS/DD 
8'^Tandon 840-2 Thinline DS/DD 

8'' Siemans 120-8 SS/DD. 

5 Va" Mitsubishi 96 DS/DD Full , 

5 Mitsubishi 96 DS/DD W Height 


3369.001 

495.00r 

519.0a 

465.0{] 

4B5.oJ 

370.011 

47D.D(] 

235.Dq 

315.dJ 

315 , 0(1 


All Shugart and Mitsubishi drives will have a 1 year partj 
and labor warranty. Qume drives — Full 6 months - a| 
oibers 90 days. 


SUBSYSTEM SPECTACULAR ★ ★ ★ 

0\S^ 0H INTERFACE TO ANY S-100 SYSTEMIl! An^*IITRin I 

JlO® now U.S. Micro Sales offering mass storage subsystem add-ons ^00.0^ 



OWLY e" jf X 11V 

5 megabyte 
10 megabyte 
15 megabyte 


Sav^e SI 50 on OLT 5 meggljyte 
hsfd disk edd-on Reg. £l £06 

#8-1000-52 $1145’* 

#8-1000-53 $1495“ 

#8-1000-54 $1695“ 


NOW U.S. Micro Sales offering mass storage subsystem add-ons 
for your XOR S-100-4, S-100-12, or any S-100 computer systems. 
Choose from five to 15 megabytes of hard disk storage or invest in 
a 10 or 20 megabyte removeable cartridge subsystem and never 
worry about storage problems again I The 20 megabyte cartridge add¬ 
on includes two cartridge drives which means 10 meg to 10 meg 
back-up and storage in under 3 minutes! All subsystems include 
chassis, cabinet, power supply, all necessary cables, and all required 
software. All non-XOR S-100 systems will require an S-100 Inter¬ 
face board for the 5. 10 and 15 megabyte hard disk units at an addi¬ 
tional $199“ The Iomega™ cartridge subsystems include this inter¬ 
face at no extra cost. 

XOR Data Sciences S-100 
interface board is induded 
with the above cartridge 
subsystems to interface the 
hard disk controller to the 
S-100 bus. 




10 megabytes of removeable cartfidge - 

add on. #fS-100-55 $1995®! 

20 itiegabytes 2 drive add-on backup 
cartridge to cartridge a full IQ meg. in 
less than 3 minutes. #8-1000-56 $2950*1 


Extra cartridges. #M-2000-51 


SSO 


































































© Qi ][? [^©^©00 

ORDER TOLL FREE 

☆ EAST ☆ ☆ WEST it 

1 ( 600 ) 435-9357 1 ( 800 ) 854-8174 

In III. (815) 485-4002 In Calif. 1 (714) 898-1492 

TIfIMS: Viteaa;ei:itVIWMG,p«(i^,Ched<Drmdn^ a&M personal dwktwun^te! do bef(x^ 

iSi.OO handing ctragton all fldes tjnbef SSGjOOL 15% fleslDcking ;]^. Ail sh|3|pH) via 

UPS CJO.D- or^ 0 I 3 . 0 C requife a Casfefs (Sieck * * 0 ur ptotM: cany afui 6 fnmths partsand Istw wangrtyexdUling 
drNes. pflnlfire and tamtnais whichnaiTy ttw full O.E.I^. lactwy wangnty, PfllCB SUBJECT TO CHANGE WITHOUT NOTICE 

TERMINALS 

Adds Viewpoint 3A +: A low cost high performance ter¬ 
minal w/green screen and detachable keyboard. Features 
include ★ Reverse video ★ Vz intensity * Visual 
bighilghtlng * Fuli auxiliary port use * 150 — ■19.2K baud 
rate. 

#1-1000 04. $519.00 

Televideo 910+ : Save your eyes on a great green screen 
w/features like * BuiEMn self test ★ Full editing ★ Tab 
options ★ cursor control it 16 visual attributes like, reverse 
video, monitor mode and Vz intensity. 

#T"1000^05. $569.00 

Tefevidee 925: From the hobbyist to the basic professional 
this laopular terminal will fit your needs, w Detachable 
keyboard * Numeric keypad ★ Green screen ★ Seif test 
★ Time of day display ★ Programmable function keys ★ 
912/920 emulation hardware/software programmabie 
configurations, 

#T-1000-08. S739.00 

Televideo 950 #T-1000-09 . S939.00 


^ ^ MICRO 
iVi.tli. SALES 


★ MADE mU.SA. BY AMERICANS ★ 


★ EAST * 11 Edison Drive, New Lenox, ilUnois $0451 

# WEST it 15392 Assembly Lane, Huntington Beach, CA 92649 

-\ 


PRINTERS 




C-lt&h Slafwrit«f F-10^ Th® besi you can gel tn a daisy-wlie&l leiter qualiiy 
printer with rerrioveablB print head and speed to 45 C.P.S. Order serial or parallel 
mtMtels - same price. No extra charge lor the gdiet-tow profile design. 

F-IO StflrwrHer Parallel #M-20D0-47 S1475.00 

F-10 Starwrfler Serial #IV 2000-31 *1475.00 

OIrldats MtorolinB: New versaEilJly, cprresponderice quality phnling and speed 

make the ML92 and ML93 the best primer iraJdes in their categories. Bolh 
printers provide mutti-speed prim modes; bi-directional high speed mods wilh 
shorl tine seeking logic at 160cps^ emphasiz'ed and enhanced mode printtrig 
al SOeps, and high resaijlion correspondence quality printing at 40cps. Dot- 
laddressabre graphics is standard. Both serial and parallel interfaces are star)- 
jdard and BOTH prices include fulF tractor assemhiy at no CKlra charge. 
ilL92 #M-2000-10 $ 629.0n 

ftlL9S#M-2000-11 . $ §65.00 

Epson FX-BO: This is the latesl entry from the mantifacturer that has taken 

the printer market Py storm by offering the highest quality at very reasonable 
prices. 

One qjtok glance al the features below should Dcnvince yon that Epson has 
created a real winner with the new fXBD; 

* Burst print speed of ISOeps; continuous speed ot ttOeps *115(9 character 
malrix; tSxlB in emphasized and doublesize modes • User definable characters 
■ Internal RAM can funclion as either 2K print butter or user-definable charaicter 
set storage area * Standard Contronies paraliot interface ■ Programmable left 
margin; 3? horizontal tab stops and B sets of vertical tabs, 
intreduttory offer #M-2000-70 ... 5599.00 

AIwvb w/S erial/ Int -2000-71 .5699.00 


The 4 slot S-100 systems below are equipped with the XOR Z-80 4MHZ three board set. Each can run 8" or 5" disk simultaneously. 
In addition to the high speed XOR mini format, they can read KPRO, IBM and Morrow 5" disk formats. Each has a modular dual 
power supply sub chassis. They are fan cooled. Standard lO is 2 serial ports and one centronics parallel. Expansion 10 is available. 


TWIN 51 / 4 " MIN! 


51 / 4 " HARD DISK 
NEW PRODUCT SPECIAL 


8" mitsubishi/tandon 


System less boards and drives . $ 425.00 

mn\ 48TPI SS/DD . $1395.00 

Nlini 4eTPl DS/OD .. $1495.00 

Mini 96TPt OS/DD . $1650,00 


* Vtf/1 4STPI + 3 Meg , . . ,. $2395.00 

w w/1 96TPi + 5 Meg. $2495.00 

* vw/2 96TPI + 5 Meg. $2750.00 

W w/2 96TPI -E 10 Meg. $2995.00 

W w/2 96TPI -I- 20 Meq. $3445,00 


★ System less boards + drives. $ 395.1 

★ w/2 Mttsubisbl DS/DO .. $1895.1 

★ w/2 Tandnn SS/DD... S1725,( 




[The 12 slot commercial grade S-100 systems below have all of the features listed above plus a massive 30 amp power supply capable 
lot the expansion we expect you will do. Al! units are cooled by four inch tans. Each system must pass 2 days of constant read and 
[write disk testing without a single error before shipment. One year complete system warranty is included. 


BASIC PROFESSIONAL 


w/no drives (full board set). $1350.00 

w/2 Mitsubishi .. $2295.00 

w/2 Shugart 801R. $2125.00 

w/2 Shugart 851R. $2425.00 

I w/2 Qume .. .. $2450.00 

|w/2 Mitsubish/wlde. $2295.00 


IOMEGA S-100-12 + 


★ w/1 Iomega 

+ 1 Floppy. . .. $3395.00 

★ w/1 Iomega 

+ 2 Floppies. $3715,00 

★ w/2 Iomega 

+ 1 Floppy. $3995.00 


PROFESSIONAL 8" 
HARD DISK TO MP/M 


w/20 Meg + 1 Floppy. $4395.00 

w/40 Meg + 1 Floppy... $4950.00 

w/85 Meg + 1 Floppy... $5395.00 

Add Tape Backup ... . $1495.00 

Add MP/M .... . $ 695.00 

Add per User. . $ 250.00 
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FREE if 


PfasUc library case sipplM with alf 
I dfskettes iBurehased from CaWornfa OlgftBl 


*19.9S 


New Low Price 


Prwflra lfltifl*0d br CiOtaiiia Digrti* tiy 

caKpKtHt prulucm of inagfiatlc imdia Eacti Mwn 

q H;wjll6d dcutia d«n4y M 40 Irflcki to Iraun 

*ij|nd*d' madift IHb «II dtfiiwCtB an rnartLHiOlirtd wttll 4 


■ ■ auHrind w«i « Itn piuDc 


:rCAL-EQl,T«1 hHCar GAL-S10 


5 ^ 4 ” DISKETTES 

WITH LIBRARY CASE 


^ 26 .» 


Yotir Choice 

SCOTCH 

MEMOREX 

VERBATIM 


single Side Oouhle Deosily 
Soft Sector ID Sector IS Sector 


Double Side Double Density 


SCOTCH 

745-0 

745-10 

745-16 

42.50 

VERBATIM 

550-01 

550-10 

NA 

42.50 

MAXELL 

MD2-D 

MH2-100 

MKM6D 

45.00 

OYSAN 

104/aD 

107/2D 

HA 

49.50 

DYSAN 96 

204/2D 

HA 

HA 

59.50 


EIGHT INCH MSKETTES 


Mlcroswltch 

ASCII 

KEYBOARD 

*79 


Each keyboani coitloine 81 high reliabililv HaH Eflect key*. 
Dulpuls seven bit parallel ASCII MIC-81$D5 S Lbs. 



HITEK 

KEYBOARD 

’24.95 


Tns HlteK keyboard is Ihe same unit used by lear Siogief in ibeir middle line 
CRT lermlnaJs tTie keyboard ieBtume SS unencDded metal on metal con- 
tacts iHIK'Sa). MalOhing numenic duster witb ^5 keys raavailaue lor SO 96 
15), Buy both Ot ttiese units foronly $2^.90 and save SS.OO (HIK-5015) 


MEMORY 

16K DYNAMIC 



2.95 

4116 150ns. 


64K DYNAMIC 

6.95 

4164 150ns. 


2732 EPROM 

4.95 

_450ns. 


16K STATIC 

4.95 

6116 200ns. 



SCOTCH 

7440-0 

7440-10 

744D-16 

25.50 

MEMOREX 

3481 

a483 

3465 

26.50 

VERBATIM 

525-01 

525-10 

NA 

26J0 

MAXELL 

M01 

MH1-10 

MH1-16 

29.85 

DYSAN 

104/10 

107/lD 

HA 

45.00 


SkiRli m Stagte bniAtr 

SlBpE sue OnriUe Dentity 

SCOTCH 

74fMI 

28.5D 

SCOTCH 

741-0 

39.011 

MEMOREX 

3QDQ 

29.50 

MEMOREX 

3090 

35.00 

DYSAN 

3740/l"^ 

39.5D 

DTSAN 

3740/0 

S7.SQ 

Tbtny Two Seclor 

DduM (Idl OfluHt Dcnxlhf 

SCDTCH 1740-32 | Z950 

SCOTCH 

743-0 

47.50 

■w*fMCMtfi«n *«*r -iui 
rUBLAt>vCn*^*r tH 

DiMFWTlfel riBv»rtBlnlh- 
tukimflBlriH Mirttuiiiu 1' 

MEMOREX 

3114 

39.50 

OYSAN 

3740/20 

65.00 



2764 EPROM 

SALE *6.95 


DYNAMIC MEMORY 


40274Kdf<Wt^2SOns 

4tTaiS0n6 tSK 
AltezOOiw IBK 
AIM iSOn* S4K13tiBlYBan 
41266 r5a».2eAH: 


ICM.4£!27a60 
iCiruiieiSD 
CMA116300 
Ci»4t641$0 
lCMHtt2Sei6Ci 


1*1 
1 64 
6S0 


21UHS!0a» iKtfilSc 
JiUa^SOrw IK-isii: 

2M24Uiq. 2K1MC 

2tT4l3D0iia thi4 
404ATM645flnA I 
5»7J)DDiu 
eil6P420i>» 2Ki a 
61 l6P3>4»is 2Kia 
6ifl?/ai67 lOfrw >e« 


STATIC MEMORY 

IClfrSILISQKl 
ICMhjlLOSHlSO 
04.2113460 
ICM-ZMCJOCI 

ICH-5»730ia 
ICU-i41^ 
04611B160 
inanpfij ckMUATiw 


149 

4» 

516 

■ H 


J75 
I n 
Esa 


4la 

i60 

fUCh 


zn]fl450nf iK4« 

27ie45iani.a[xO 
2716TMS 46ani. Tii.«tA4gB 
Z732 45fciS 4KIII 
4KP.B 
ZKl2430iq.4KBB 
Z764^S0nB OKiA 
37121! iWni ISK ■ ■ 


EPROMS 

lCL-270fl 

ICE4716 

iGefl7H!TM5 

rCC.2732 

tC6-275S3S0 


4H 

4.96 

JM 

496 

iSO 

lASO 

995 

39.96 


47S 

4 JB 
7« 
475 
■ 00 
a» 
t» 
V6K 


465 
4 44 
725 
464 
760 
960 
447 


CONmCTORS 


DB25P 
■““»“**«», 


S-IOOGold 

$2.95 

I EPCt CWMNiiCH:*tii 




$2.50 


5-iosi .ita^cButBfi 
lFn44l 44i|iiAr .iiO" rr™ 1 
ImBii wfLrii Til'iiF I T.[l 
SbUinB Tli-RM. .266 
eitiiLim m-ftri. wrw 
aiUliiB/AUilr .116 
..144" CoHUl^ 

29741 Ktm Kyltln 
IB A3 UUltiU liraip S/r 
HiT?! UrlgUBl drxun W/M' 
43/)ll 1l4O0t7t 

41^4 ihrio. «saa W/tt' 


■3.30 

:r,5)0 

4.M 

4.1ID 

*,111 


7M 


4.11 

!i.JO 

4.13 

4.14 

4.44 


•.Jt 


V rctiiiA i fiii cmcurr souiiii rs 
Ui* PTont« W'r® Wr»r 

BUlh HBck L«l^ 

6 *-19 *,9* 

14 (klii 49 M\ 

ISfllil. 42 .M 
!»D4a 41 .13 

34 pin .29 .34 

49 put 42 .49 


.41 


■ 'll' l'ni.7 I itcli 
llJOir BtiUt 41.«9 
I1PJ6 rvrvd,! a.45 


1..U 


19.14 

fl.40 

J.Otl 


uAtil* hjOb *41 
■ Ml 68 lenlnli! 3.9^. 
UA IhncHl 711^ l.WI 
IJJI 311' MIAlc 9.M 
uH riMii4)r rt.Jl 
liU hMHl t(i* 1.19 
1HJ17I' mkla 4.99 
uciTs iBiiiBiv 
UC |wM.ri4 tif i.zn 
i-.-ii ihiia 
llUriSS lcF>...iF U.49 
I4J.V9 hOMlf ElPY-ltJ 


1.11 

1.10 

I. 13 
3.« 

J. 13 
L.IY 
4.00 
Ji,7l 

440 

■.» 

J-40 


1.20 

2.09 

3.99 

P..1I1 

1,31 

1.05 


i.70 

"...10 

1.39 

4.T1 

1.00 

249 


MLHUUN CAUUl CtW^fcCTnilS 
M.1 4.15 i.Vi 

TSm TRS-*il I.IA 5.9* 4,76 

lanum'riiik s,!io 5.19 4,uo 



23 " 

COMPOSITE 

MONITOR 

ns9 


Stiinpsiiji: Fits! five puurtds *5,00. Fach additional S,50, 
Foreign 0?dcfe.; 10% :*hipping. Fjccese will be refunded. 
California renident* t^n sales ts:x. COF* s .discouragtd. 
Open areounlf eusiended to stalf supported educaiionail InStitu' 
and tidmpaniee witll a "strotte’' Dan Brad sir eer. 


BLOWOUT 

SALE 

*189 


Califomia Digital has racenitly partici¬ 
pated ip the puriiihaae of several tlious' 


and Siemer^s FDD lOO^fl fEoppy di&k 
jnvas- These unrts are eleclrpnicsNy _ 

and physically ainiiliar to that ol Ihe Shugart 801R Mosi applica¬ 
tions that will accept the Shugan will worii wilh the Siemens FDD 
100-0. A1I units a/e new and shipped in faclory seale^i bones 
SEA'F1O(J0 ITlhs- Manual and power connectors supplied free 
upon request Your ctimce 115 voK 60 Hz or 230 volt 50 Hz. Also 
available Two drive subsyslem supplied m metal enclosure with 
^jower supply and exhausi fan CAL-2F1008 

SOTES EutSOciVI CijumtMS. Ab ikiMi i lai^ eJubuhiv W 2:U kN M Hi « 
rqihtari ArrmgBtwTU cHi-: j' -raiW 1$ wrt^. aft BKqidmUi n qtiqilihini MU' fiipia 

'FiWiUantiUl^iiilutpDiIdJtv BrUbB.- - 


Eisht Inch SInfile Sided 



One 

Two 

Ten 

SHUGART SA8Q1R 

*395 

385 

375 

SIEMENS FOD1O0 8 




TANDON 848-1 SLIMLINE 

379 

389 

359 


Eight Inch Doulile Sided 


SHUGART SA851R 

525 

495 

475 

QUME DATA TRACK 8 

525 

495 

475 

MITSUBISHI M2S94 63 

485 

475 

469 

OUVETTI 802/851 

369 

359 

349 

TANDON 84B-2 SLIMLINE 

495 

485 

475 

SHUGART 860 THINLINE 

569 

549 

539 


Five Inch Single Sided 


SHUGART $A4Q0 

215 

209 

199 

TANDON TM 100-1 

209 

199 

195 


Five Inch Douhle Sided 


SHUGART SA450 

349 

329 

315 

TANDON TM 100-2 

295 

269 

259 

TANDON 96TPt TM100-4 

369 

355 

350 

OLIVETTI 502 V> heisht 

239 

225 

215 


Thre« Inch Rigid Floppy 


HfTAChl-AMDEK 


call tor pricing 


Five Inch Wlncheetere 


SEAGATE 506 8 Hegabyie 

759 

725 

695 1 

SEAGATE 512 12 MegHtyis 

995 

960 

960 1 

TANDON 603SE 14 Megabyte 

995 

960 

695 1 

WESTERN DYNAX removable 

995 

960 

9501 


Upon requestf nU drhres are supphod 
wHh power connectors and manual 



Eight Inch Subsysfeij 

Two Siemeds HIDIOO^ dnk drives whh powef supply, 

4* exbaust fan complotE wkh al necessary power cables, 

Sams asanwe bul with: 


shuiMiaaiR Maozaot 

SliiqirlBIIR MSftZaSI 14$0 


MvettIBDZ CAUaOr HZSD 
bumeOTl MSDfiOT 145^ 


TOLL FREE ORDER LINE 

<800)421-5041 

TECHNICAL & CALIFORNIA 
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LIBERTY 

FREEDOM 50 


ISgriAfA'CAvfi'iH^.krtaDIFimhABOIadBM 

e^rsctir s«4 Iv 7 Ivigv9g>^ Tho 12 

dtehAd fun-ak^ gfiHfi {sTHHglw scmafi {IspU^s 
24 mm bv duri^ctir* In Tsg- mnlm Yirirti Dtjo 
fteacAndera. ^ beat end 25iti data dlsw fllH 
included- Sw«t*iwtoct4Jalmiri rates Irflrti tifr 
iflplfEy ewntoiy. ftKwkng wrattK to a W i BSO 


U.S. ROBOTICS 

1200 BAUD MODEM 


Houston Instruments 

nonm 


!t1900 
$A9.0Q 
KB 00 
4fi9(U 
67B0D 

aas^oo 

iotb.m 
i«e5.oo 
57400 
6S5.00 
430.00 
1279.00 
1279.00 
ISM.M 
j5B5.00 
4$tl.a0 
63BDD 
750.00 
4iW,00 
5150.DD 
1050 00 


•vtaer^enefatlDn 44K dvTQinicfwii tKwdft It flivee mu Itw&a adfSlMnal reaturee. 25flKd nwenoty with lUMy. 
lesture cen b« jitfnpend u sb the inKm^L liisi, 4 eteua pcmi, ERROR LED, v iCEE-«$e 'EFiHOHe^ner. 
j»dd(«Hmo wiith rnsmoty manager'itel. 

hivef opwailon vMl Irtrri Ipenl equRpcM eyetenB, DMA. dish cndmilBn, anj lEEE-^Se T-Viipvfvy iu 
ii^xindiHltln anflnlhe tiq«rd Ml gmpr^brmomwy riplTiw*] flinnfl. «nd nA&bnUna«Mn1njHB0W#t 1a 

dstay knea topfiQpef ofHfBMn ow the enUte ooeretine KMperaiut« tenge. 

Vtm bceird l« wfry neoeni n deaign udnff ^ NsHond SemiccnducliDf DP-&1I70 RAH ContrEHaf ctep. S^l 
networKa ana teed an all addneaelineaL CA5 llte, and RAS tind alininaiing. Bie lad dnga^. Ttw t»a 


Anadn 950iA ^ speed #«i pratitiica ADX-950t A 

□aliuquiri ISD Pii^ 1 SO Rin I S'* DEl' 1 SO 

CXiflrtex 7030 ooraapondenca fluaHlv 100 c7i*.'Bac. OtJC-TlJQO 

PiaHrilera510p3r^St4"p4p« PROGSlOP 

P7ijwni»f G5i0wi»aJ8i7papef PfO-B510& 

Prowrtler n. paranel ts~ peaer, vafyilea PR&2P 

PtnUnteiD R^DO lagh tpecd [airMr JOO Unci par mmuba. PTK-P^OQ 
Pri rtrcn 11 P600 lidra PijJi Speed 600 tinea fBT rrw Lila PTJtP^ 

ManrieemannTaBy lSD520Di;tte/eKaerte MAN-1B05 

WORD PROCESSING PRINTERS 

NEC7710S5char/»eond, setleHnwHrtaca NEC-7710 

NEC7730 aanw as dOoee OAly pateioJ ir4ia^« NEC-7730 

N6C35H5 IS" senai mterfeeirHii 35 eOai/eet. NEC-pSiO 

D1aMa60040diaf/ied.^rial DDL-dOP 

□latltd SSO, prqpvaoml tfuonp. oprz.A vtei iBb. 20 cfiv. DELfZft 
Bromef HRI1 daisy whod, partevliiteflwng QTH-HfllP 

aciihot NHi I ssneJ mmece BTh hRi s 

Sla^wnter FtOeedal. aodbrtscc. FftO-PIOS 

Slat^ite F10 pwalJel, 40 (?i«r7Bec Pno-PitiP 


K 1(K].IUf2avaiLapiie£i«Ai.mn1dBndomnt VVYS-lOO 

300. Eitfit Golordiipfesi. Epw screen WYS-31W 

lelewlB^gtaPha.blttkmcdc TVhGiOP 

TelevcIeDSK.deidtchaUeivaytiiHm. 22'kinetics TVI-OK 

TclBvideii 950. faille char..5iil1l soecn. 22 tunc TVI-950 

Telewteo 970. H areetiMraen^, 1 32 tjeAinw, Etirapean TVI-37D 
Zahdh 29 Icrtmite DEmpafiblc. dnUlEhaiilii' kaytiaanl 
ADDS Vtewpotnl ai daiBbcdaUe heytxuKl AOD-W1 

ADOSViewpOifnAE.ayairm ADQ-VP} 


STATTC MEMORY BOARDS 

5od(nil1bni1B.e4it IgpKttlnidP Oat-R&G 48 OD 

t!le(KiciiJAani17.5«GMHb4(ataal a«i Q8T.Bt7 
ikHlIioulflBnT!. laiKbiftB'iElnisfEr ^JOD 

TulcriinDnififluiBVIBniiiGKbrlidcd FQU-WIB S95(» 

cmrnmiaiikgiiaifmGhaiin^itKtivic ccs-2iie mna 

DYNAMIC MEMORY BOARDS 

UmrniliUV'til^ii^ CJIL 0256 t/SlX 

CMiamkCoTipiArKEG.WtHtiSlild (jL43j56 ^XiilH] 

INTERFACE BOARDS 

GddtHki tmnlKfr I Jxral poip 1^-1336 19913 

OisqtKXt IWIIKCI ll T mtff 3 pKaAT Dirts 6BT. 1506 194(3 

4od^ imiimr i, G 331111 call 0&r-l3^ '46(3 

CedtHkdlnieftiealtidliBteiiloatb ttiT-ISflA 56500 

50dbvilTtfeitetlA3Biiai.2pii^lfi 319 j!1I 

1^iM^aC[iiTp(il3f27ra.1 s«4 pots 1X5-2710 279.04 

i;adHniaCviiiiAt27F9.2 5Cf>d&2Dir3ip 1X5-2?19 2»04 

(jiWiHTMCinvutarina^piiOiBtillfl lXS-2i>2C 21404 

I mm 

MDfiqat5di5isWull*willH7el3p3ift MK WTM 319.04 

SPECIAL FUNCTION BOARDS 

H^$-ia)MliflsmciJ5m300«d Kirs-Kiw SHOO 

QTCDinjjtjlijcl^isfcr*, W.badtuD OTC-CMlO iSSJffl 

OKlMtfEyslemkwnlstefl.MEPf^ 581-5^51 3M(» 

Doduit Sytifni »«ptrt tuid a»26i1 nq|h (i((F^7i 539 OQ 

Diid.S»da(»e,adHmd1?M(l)Aciiew^ 0SCJCMI2 090(1 

Dial 12 m tmUiiK. TB <lilted Ai[i i;b5C'AIMl2 829 QD 
Ui[[fe0tHe-&t!Ua.i»rtUflb5diP^ MWJCflIO 179 09 

Milhflseilindeft»aHliitak]glc5cd|dtc MU-IBI 7409 

I/D TectnUogbi MiB klip pati^pe bpaid lOr-WlOD 4900 

frlK EhdTTHiia an‘Map piia1«|tpe be^ ART WWW 75^ 

Aifec ElstVofiica periaiil pjoiwiaUfr btuiil AflT-GPia], 25(10 

MAINFRAMES 5 MOTHER BOARDS 

EdlpsrCblz mnistnililajplassalHl. iGalal EDP-IDO 69500 

EicI(hw 2. 20 All iMa epniulioi [Si-MF2D 67500 

dalHaniaCtndterjmtiAllMlkllTTn 1X5-Z21» 47900 

ClalHci&aDisairBiUteiltebiHnl [IAl^iS 35.01 

Da1li(L4 72 9lQi niMtci Knd raantM De7-H9l2 14900 


EPSON MX80 

RIBBONS « 6.95 


APPLE BRAND PRODUCTS 


XtTEN 

Xitcn 14 UcOUbyic G^Kiuni ttprd Oijb 

tBK «AU card fw AppJv H 


FLOPPY DISK CONTROLLERS 

&K!lPd0l3kl .IhhiIletl»til^,N£C7lg5 GBT DSKI 39i[Kl 

(:OllQddBCHI10UM.5,a£am2422AM9^ □;S.2C2 J^DO 

bkiinHl];3bJacii4H«aiii7MZ? Ht&AS jsaqo 

Mp™[JeaJKtavlii*OW.!ai9eifciik|y UOS-^ 23500 

taitJEflEiadiofiiaijwwatiidir«irtraii«t Tah-doc 414(» 

T4itieliaclr(lfUSili4l«Mii|y«ntrt!tk- TiUl-SlX 279D0 

NdnA[lluUat8ii3idui.«Bhjn!d^ RCH 3»(» 


RANA SYSTEMS 

Apple Add en disk dtivp auiii ccpIi dHei 


CC5J7to 

CCS-772B 

CCS-772fl 

CCS-7til 

CCS-74211 

CCS-7daD 

GCS-7lttB 


CPM OPERATING SYSTEM 

Dqild Heawdi CPiV i 0. V‘ voB dareky DfK^C^ 249.D0 
[MltiaaCnJZ2 9v[lTj|i.1' GBT-GPU22 15900 

GofbiUCfMB&tivSCSa kid 0155 2E&DD 

Taiticl|£lKliiincs€PM22 rA3q(M27 154II1 

HARD DISK CONTROLLERS 

Gpdtnul 0i^ 2.9' & U' tHid disk 950.09 

GndPeiil Sidt 3. icf WliKtBslii^ GSI-D^ JUi) 
UbnmDc3Qm(fflidllif Ih 5A'WUidiHW H!S-W5(K 45500 
WMifnDialainnWtI-IDO I (11115-100] mz-ICOI 4(507 

EPROM BOARDS 

rnortoctsafPHilWBrt (wqnrnmT^ IK-PiCD 451117 
Gipai t^sacefin md naiy phOu boenl 32K OCG-Pl? 119 (0 


6MC 319IM noe dvsjjnad lar use w«i Ihe ifiH compuiei 
H8C JC120QDM, ACS cdor mmilir 
JCI 2D1 ffiaer cvppoait 

Zenith ZVllIl 34 RGB cnlpr BittefIk Itir IBH PC 
CcnvBK -cdlof oiPipoall aKi actind 


MOUNTAIN COMPITTERS, INC. 

CPS MuKiluncdiHi Card 
Cip[:kJCatBndar 
Supenalkpr SA209 
flem PIte With Kaybda^d Eiltar 
Rdik Wiltpr eilh ^am spdiei 
AopiD^A Upairpte 

Caotrsd Curd l»r SS-R syitim 

MICRO SOFT 

'MtErpseri /-SD CPU card 
UicfDaeri 15 K KAU card 

VISTA 

Vitfa tr conlrellv card 
Vista Visicin SO 

Miap Sd Ask drive ODnlrpUar 

FOURTH DIMENSION 

Super Or Ive-S Itack Apple add pn 

SORRENTO VALLEY ASSOC 

SiilfliB sided, vngla ilesieilv mntieHir 
Dcnble sidcil single density CHitreHar 
5 iingld ik dnubla sided, daubda density 

ADVANCED BUSINESS TECH 

T.3*^ ped lDi Hew Apple 


HY&iiZAO 57S-CM 
MYS-IDSM] 229.00 
BVB-IU64? ZTBiM 
MYS-KM SIBjOCI 
HYS-OlftZ33 iSBjM 
USR-StZA 41B.K1 
PGtt-lZAO H».« 
UtS-tmLP 15S.D0 
Ui&HSLPJ 5(a.(M 
UDS-2ffiLP 2W.W 
LIDS-212LP 396.00 
LIDS-2I2A 5».b& 
hHDV-JCAT 11G.DD 
l40V-(5At 159.» 

NPU'SClipa 219.00 
N0V-SC2tZ 529.00 
GGL-IUKr 75,00 


Appte I I'E Sypl'm 64K indtrd^ disk driv?. Apple gi^en iTipnili;:ir ^ .QD colurTVi card 156&.DO 
PtMiklyn iOQC 4SK bytes of meiDoryK im key padn Ap^ If k»K-4'llhe ^.00 

Sysootn II 4SK bytes of ineitioiv. Apple tl l□Dk-a^l^ TSD.W 

Colunibie Two floppys- IBM PC look-a-iike, Keytioaitt &. video card axua ZS96.0CI 

Cenupaqi PC Porlablo wMb green phenphor CFET, IBM loOk-a-Eko PHON£ 

KayprD If Porlablo with bwo drives and 9'' cfisplay, bundled with lots Ol spttwece 1 S7]9-'CH} 

Alios sae-lD to meg. hard disk IS &I4" floppy, up lo five users, 1& bit-SCftS CPU 62S0 00 

Eagle II Two Sv*" disk dnves, 1 Z^'giTeeri pbosphor mondnf wrth Perfect Soflwafs 1 Tge.OO 
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I 95 
dd5 
I.K 
ID 95 
44d 

e« 

*« 

Fsa 

€K 

ZS.dfi 

.G.U 


P^sD WACiiilwJ 

iMuirupiCvilii^ 

Rod CfFIGinlnHw 

^ KRdiir4/l5li(i>r MMfliiu .G.U 

dGlMil-SUtiftDiidignilTritti 3 95 

S-dO BF-Dincmnil lUcnm Z.ifi 

d-m diCIwiwiil KiealMf . 1 13 

l'»1 b'DbKDUnil n«q«im 7 Id 

Ch/tU LUdwl ltd 

iDdiJ Litclwl PHVIwtaiPrw .1 H 

MtCROPnaCESSflH HRHURLS & ORTA BOOKS 


M'^BD 
M CWIID/ 
U-7tt0 
mo7 
30013 


1. tMni BvkllBZtid] 

[ ni. dnk IDZI n k 
I iMimai&Miifiln I 
f iK^srlfllalMnsl /KDII. 


IN517711F-1 

lllSZ85ltt 

UUSBTdm 

MMiaum 

CONttW 


UHiMHiuil 
IDWNil:. HilmlxiBBAEMd pt 

l01l?NaF. imar Bvkilisz» 

Iflai Hit ni. Book Iflil ■ 

IWHu- 

iffldiif.. 

lUBZiloa Pill Go* lilt M \ 


— SPECWLFUNCnDN — 
a QttfWKdiKhDnnHDU^r . 
a DiiMMOfi C^kDnmlsitZl 
Id FKmiy nuk cmrtfMti' 

Zt CwnwiKAmCMp 


.7.M 

750 

yaa 

835 

nfls 
0 95 
fl-At 
1595 


ld.95 

IK 

. . 8.3S 

Id Mici* CO>i|»mii4 FtavCkirt 7.15 

la MlciKiindinr w/d4-*94 RAID d.Ofi 

4»| [fe«Vl LiG Pihl 

Id MkmnHSKf w/ei-iUipr w* d e 

d QiKl LEG laivi */lt OUH M 
2d 32-Hg VACFto Dtvr rTG-piit(#9 t 7 » 


-RYKRMIC RRNS- 


IIB 

41 itMi 

4nEK-3 

417611-4 

nflliHliifl 

IIBIttiOa 

M»5261 


MM527D 

MM5ZBD 

UH523DkZ 

MI15790-B 

VM5Z»I 

MMSZH'B 


ndi 

ZIOI 

7107 

JICW 

7111 

711? 

2111 
71 TIL 
7111 Z 
J1HL-Z 
7111-a 

7147 

714B 

TMB4044 

TMS4DI5 

dial 

ll»iM7 

HUBlItf'l 

FIMEI1G-4 

H4»11dLP-4 

7«M 

flCSM 

740931 

74Cd39 

74C8» 

74S113 

74S3O0 

Z433M 

riSTao 

azSiD 


II 1D74ai (SOOitt. 

1< lOBbl QiOmt . 

U ICKMislIjixkBl 
15 1iJ#*»T fZD&ik 
U 10.3SI||I ZSOml. 

Id ft5.5a8«t (fSOBl 
1i G5.53fiitt (ZdOral 
II Ifl34*i i'awifi 

iz mtxi {SdSfH). 

II 4dd6vl [Zdcinil UK4D9fi 
Z? 4036x1' [ZDOmiziaT 
II 1fi.3fllxt(f5d«r 
II lG.»iHT[»d^1 
II la.BMKi [75Da'| 
tS ei32Kl lZDDh I. 

-STATIC JWIiS— 

II TSfiKl 


I IS-1/14,95 
■ » 3/12 95 
PID-B/ID.H 
7B5-B/5d.K 
7 4J-B/54 96 
41 flvi SS 
.4B-«P1JB 

4.95 

3.95 

1 39-3/14.95 
t.6i-fl/iZ.35 
TI3-D/ia.9S 

I B9 


»Bi4 
IB 10?4±1 
IB lOZlKl 
II Zl5£h4 
Tl 253*4 


11 4096X1 
11 40»i1 
Tl 107414 
IB 40«i:1 
II iCeiK* 
ZZ 256*4 
1| 40H*1 
Zl ZOiiKfi 
71 30t|xa 
Zl 204M 
IS it«(4 
ZZ 25fi*4 
11 254*4 
IS 1024*1 
II 1034111 
II 15*4 


[I5DIHI dJOt 

nwnij . 

[4&0na] L.P.. 
Hajoa Blit 
IIBtalWOS 


izrai 

771M 

am-i 

TWS!51fl 

TU534W 

TMS254I 

TUtSZ/lfl 

2715 

7JIS 1 

Z737 

ZTsao 

MH27f4 

MyZW'S 


riSffiHi 
|450m1 
i4r50ni) CMOS 
45D>i|]404l 
iBOnai CUDS 
.TWJni) CU05 
.HHrujL.P CMOS. 
iAfiiJ 

.75(ki01 CMOS 155511 
75Cki|] CMOS 
TMIm CMOS 10601]. 
LZSOmi CMPSIGBII] 
3504)93405 
»TiaS«B4lG 
GDiulDBilt 
35ni 11D1 . . 
r O.C 19341^ 

50111 S 0 .C t/iszni 

wais- 


P .19 
2.95 
. .7.B 

TJ6-I/T13S 
2.85-1/15,55 
Z.ZS-a/idBa 
Z.49-1/17.95 
3.B5 
I S5 
sas 
B .95 
395 

4 95 
I 35 
735 
195 
7.35 
7.ZS 
] B 
335 
a. 95 
DR 
1.15 
a.B5 
s.sa 
?!S 
335 
775 


24 ?58xB tlMli 
24 ld24iiS 45041) 

Z4 1D74XB (SSOni SIUHHK46 
74 ZDHAB 45GU 2715 

24 409di9 4»ni 4IMCZ53Z 

» 3137113 ilSOnil 
74 TDIfiil (4»iuk.lV9Ptqi 
74 ZDIbl HSCkiik 
. 340ni . 


/4SiaS 

F«saz 

/*sw 

74sa7 

745471 

74S47Z 

7454/3 

74S4/I 

7454/6 

7454/1 

Hssni 

/IS5/P 

/IS6/2 

/4S5/3 

3ZS73 

azSiiB 

«S1Z3 

3ZS1» 

I7S1Z3 

BZSiaD 

125106 

DUSTS UW 

DM17S1I1IT 

0MB75Ed41l 

PMB75ID6M 

QUITS tPOM 

nuBTStdiir 


74 KIKal 45dTii 
74 IO?4*0 45an 1 

21 3192*1 4»ni 
» 3TK!*d iDODnil 

-PRRMS- 


lt+6V 


495 

7.96 

e.95 

995 

1996 

/.95 

4.95 
395 
936 
796 

11.95 
19 96 


19 32*D 
II 256*4 
tl 3?»l 
II 755*4 
za 25«*S 

ZD 517*1 
» 512*1 
II 5lbl 
Zl Sir 


wu O.C. 13330'11 
1‘KIUTS. IIEHP-11 
PWMT S. 5331-1 
PWUO.C. lUDOl 
tiRM T.S. (eXHT'l] 
piiiyiT s. kua- t 


nWUT.S. DMI/STDWI 
.. HWMO.C.EOSKH 

21 1G?liO PflOU r s 4TOF2B&ID] 
517*4 PROM D C. [MSI) 

SIZH P«)t>M7.S.]i3DSE 
1621*1 PROU O.C. [13621 
lOZiHl PROM 7.S 1125137] 
17*1 PflDMDC.[Z75iap 
PROM t .9 177515] 

PROM T a JTStdj 
PROM 0 C. CZfSW) 
PflOMTS.^■'-^■ 
PROMD ^ 


Zl 612*1 
II 32id 
?S«i>4 

760*4 

612*1 


0 C. CZfSW) 
TS.fZTSZPl 
□ C.iTTSlZP . 
T.S.Ififziill] 


5.35 

IR 
.4 B 
4.B 

.4.95 

a.B 
f » 
7 96 
4» 

4. B 

2»6 

5. K 
7» 
3« 
196 
596 
996 
d» 
995 

1.96 

9.96 
19.95 
19.95 


DPia 

HC34/DP 

WCildILT 

|iCl4dILI 


DVIKD 

PICIDZZ 

P«il7l 

m^iDD'iCM 

PU^tZl ICJ 

AFWiCJ 

LM33U 

LK3a67 

Lli3«H 


It POIIIXI PRPM 
24 I634il PRDMDC.flTSIKl) 

2* 1024*1 PROM 7 £ iszsili 
Id Zaid*i PROM G 0. iBTSllI 
II ZOIBxl PRPMt.E.UZStlSI 
?4 PDIM PR0MDC.(B33i9D) 

24 »4«*d PROMTS iGZScdiI 
— DATA ACHUlSltlON- 

UMKkPC./DCCvWHl.. *6VII-9V 
II Ftapn&iknAiDAUP^Lim 
1| /'MA/ACmwWCOJ^ZlCH] 

PI tRiG/AOirNVIW' PACOMBLClIi 
H I'Mi/PCnHVlHilLEak 
1i l-bEG/ACdihCWtDTldKLIii 3 
» |r5iPlZDC(H>v«Vi:[kCh MilRl 
Id d-Hit'/OC^AitiliflTl-Cii Huib E 3 15 
» lObMG/AGsn* UlGn.Cgnw 1DD6M|iaD6 

a Id-dlG/ACHt Ut^.cwnip oaKl /96 

Id iG'HD/ACmv lomun I HI 

li lO-HG/ACenr 0 Zimun 6 96 

If 12 piO/ACwi*jD?DHUn i 3 95 

If GtWul AcUH FVMf 2 5% 5 95 

a EiiiOlTBraLArbmlFlIIV 19 96 

t* TOkidi Tett* High dtiKl FiAif 19 96 

ContvH Cvntfrt Sowxi 1 19 

Imptmluri i/imdiicfr 1 46 

Tpiiff C*i«D PH* W I 5t!0«/C*l 5 66 

ID 3*1 f^um 11919333 4.ti 


4 43 


QUALITY COMPONENTS AT 
AFFORDABLE PRICES! 





LOW PROFILE 



(TIN) SOCKETS 



n 

10-00 

lOD-uf* 

1 pi LP 

Id 

.14 

li 

14 pin LP 

17 

.IE 

14 

tiffin LP 

11 

.17 

li 

lipbi LP 

Zt 

.H 

.21 

3*4* LP 

» 

.27 

2B 

aiMLP 

11 

3 

a 

Z*pliLP 

Z3 

.3 

71 

non IP 

3 

.i7 

.» 

3piplP 

m 

42 

.3 

Iff pMLP 

a 

It 

41 


SOLDERTAIL (00LD) 



STANDARD 



te 

iD-dO 

IBP-mP 

8 plfl BG 

.30 

.27 

n 

14 .pin tS 

40 

.» 

17 

19 pin U 

.47 

12 

43 

liffM Sd 

Bd 

41 

.47 

24 ffln SC 

.51 

It 

fi 

3plHSf 

.01 

.7E 

72 

3^ft 

1.90 

i.a3 

47 

aotaiDG 

i.n 

(.14 

t.Dt 


DT1Q5Q ~ ApplIcBtionB: Tsachlhg flitle, 
appHancss, clocka, autDimztlvfl, ifllecommunlca- 
tions, lenguaga translations, ate. 

nw QTIOH] 11 a Btwidard DK11TAU<£R Ml incodwl wUh lipanEa 
and useful wordi, 2 Idnis, prid S dlllerinl Kirmcs dufstlona. Thi 
wgrdl and l^nal hp*4 b«^n ssalgxisd diBcrale addisassfl, msiklug H 
poaUbfe laegipul alnjilB wards arwoeds consalsnst'Pd: IiRq phrisaa 
or Bwan sanlancafi. Tha "refcs^" dutpul 5f 1l»d DT10W Mi a ftlgtiPiP liv 
lalllyiblp mall *i>ICp. FerniMp iftit eftllelmni-a salesa can Us ainittwslr- 
pd, TTiP 'vocabuttr^ la clmun aa ttut Ft la spplIoBbls tv mamr p**)- 
dubiB and nurhafs. 

Thi DTi0» nifnhils M 9 Spaath RroNttSdf Chip UM541D4 [UFplinJ 
irtPt*«{2ySf>Mah ROKi MH0?1646Sni end MM511t4SSB2l [24-pl*i9 
ateng wllh a Maitar Wont Mat mC 


.$34JS ea* 


DT10S0 Digitalkor™ 


DT1057 — Exparnds the DT10S0 vocabulary 

trom tS7 to ovar T&a words. Incl. 2 ROMs and spaci. 

OT10S7 ... $24.95 ea. 


7D44IPit 

JlM5£V/nf 

TIOKPL 

/iiaev/pul' 

710/CPL 

ZlO/EV/101- 

TIISTl 

ZllTCfL 

/1DI1US 

TZDSim 

72tB9W/Kll^ 

ZTdGCJK 

JZOeCGV/Kll* 

Z20W1PQ 

iTmte/nm* 

TTDfiPi 

TTDIIPJ* 

nidiPd 

7I16iV/|t)|* 

rzifilui 

721K1JI 

/ziGapt 

7ZI71JI 

JZl/AlPl 

7Z741FI 

TTZSAUL 

727WV.>KUl> 


» CMOSftKJMgfiTkw . 

Zl SmHU5cRCIH6,J(T|. 

ID dh Volt A/D iLCDDdnl 

Iff Id. CJfBSl Baird, OURliy 

4D 5^0311 A/D ILiOMMit 

40 IC. CMull Baanl. Glvitty 

iD 311 noH A/D ICO (Hi /OLD. 

4D 3V*GI|]I1A/DU&[]I1 MLO. 

LOwGiniarirVMJnDiali* 

24 OHDSLfDSIaiMslGhriinr 

24 SlKrUttft Chip. HTi 

tl TntwIlwnrdPv. 

II r-waGwsf4W«*,!(U 

14 DfclAKer Cwirollv . 

II Friq CmiiW Oifl, m 

Zl Swan QaciRt Caanlii 

I Clack Cariarnt* 

Z4 4 Fuac CUOG Shvailxh CKf 

li IFUitt SKvnliihCltv.m 

Zl BDIpIlljiiJv CmDkC a. 

a SD^fraq GoonlirC.A 

Zl I Di^ Ftaq. CMlw C.C. 

Zl 4 Dwi LED Up/Diwn Cwmar C.A.. 

Id 4l]9B LEDlip/[]iwnCaur>MrC.C . 
ID ICaiRDi^lIpCnirinrDRi 


SFUhCiUllCtwwChlp.m . ... 

- AND «OR£ - 

130001 laes INTERSIL Data SookEtaKtt.t. 


I4fib 

19.95 
.9.95 
34 95 
U B3 

29.95 
1535 
1595 


15-35 

,3.95 

13.95 
14 95 
Z9 95 
Z4.35 

19.95 

16.95 
11 95 
16 95 
?9 35 
.H,95 




„ 74HC High Speed CMOS 


/4HC62 14 

MHCCJ U 

/4HCW 14 ,1 

74HCUD4 14 

MHCa 14 

/4HCID 14 

/4HC11 14 .1 

/4HC14 14 

74HC20 14 

Z4HC2T 14 

/4M^ 14 

T4W:4? H 1„ 

/4BC73 T4 

74HC74 14 

7411C;P5 tl 

74HC7G II 

74MC15 U t 

flHCH 14 

F444C1GT 14 

P4IPC109 II 1. 

74HC11Z Id 

?4I«113 t4 

74440164 11 unhuGBiad. i 


r4iKi:3 
T4HCI47 
744lCldl 
7410; P|3 
74*«liT 
r4MCt55 


74HC19Z 
fine 193 
74HCt94 
74PIC1I& II 1.49 


74itGS7 

74HC7I69 

T4HC7ie 

T4W280 

7441C373 

74iHti;374 


4.95 
995 

3.95 


74lkC3» Id 149 


Tittcsm 

T4MC5B 

T4l»C5M 

744IC595 


14 


3.96 
3.96 
3.75 
3.19 

r4fH;4QaZ 14 .79 

74IIC402D Id Z19 
74Fl€4l^ 14 1.61 

74IIC4D46 Id 2.19 
74RC40f0 td J.19 
T4HC4D/5 14 .7^ 

T4HC4D7fl 14 ,M 
74NC4d11 Id 3 79 
74HC4514 24 4.7? 
74ttC4S» tl 7.d5 
74HC4U3 ID 4.DA 

> 11/1 tvtrtrid. Sand tSG Ipr Dala Gbaal. 


^^'^Programmable Array Logic (PALS) 




WL16HI 
l>AL1?Hi 
PAL14H4 
PALigU 
PALIJLd 
PAL 1414 
PALIBLI 
PAL IMS 
PAL IBM 

PjU*M14 ..... ...._ 

laooia Tflaa NATtONAL PAiTpaUlb^ tsp . j 


imu X-gunitAND DK Ode/Vra* (High otupuri 
Htti izinpei AMDOB Gath intr (High D«l|ni4t 
Quid Wwv* AND M Gab Amy (High DulpUl. . 

6ettl l5liyipLMD-qi-lfinM'IOi4»A/riv(Law(Hjl|nil] 
M«* IZ'ln|HiTAND-Oli iiTwtG4liXrny(Lw IMputl 
(Mtf UiHput ANP-OR'Inwfl Gall imy (Ida OaRhiri 
Octal Id Inpvl iMOm-'lmwl Data Arny LLnw Gutp/I]. 
OdIii IfriRiHilDigiklw AND-onGdUiAnav 
itH I d-iNptii RmiUlf ANo-DR Dili A/Trr 
d lUnpui Brosisr DtTj^fl Amy 



SOLDERTAIL 



STANDARD (TIN) 



11 

1(V9S 

HW'UP 

11 fftn It 

a 

17 

.n 

11 ffht fr 

a 

it 

.» 

11 pin n 

.3 

3 

..» 

a pbi n 

.a 

M 

.41 

a fftna 

.41 

H 

M 

a pin IT 

IS 

f7 

.a 

wpmBT- 

.a 

B 

a 

f WIRE WRAP SOCKETS 1 


(COLD) LEVEL 13 



I'd 

lO-dO 

HKhup 

■ ^ ww 

IS 

40 

42 

ilppMr 

a 

.n 

Bff 

14 

u 

t? 

.18 

Il9i* WW 

.u 

ID 

i1 

Ilia ww 

.H 

.a 

7t 

am ww 

IDS 

1.K 

.« 

amwt 

i.a 

1.10 

1.11 

24m«W 

1 a 

12d 

1.11 

»m>eHi 

I.U 

1.» 

1 41 

am ww 

I.a 

1-Td 

i.ei 

lirnlmii 

I.M 

T.a 

(Ti 


smoo Mltilnium Ord^r — U.S. Functs Only 
Cslilomta R^td«nls Add 6'A% Ssies Tax 
Shipping — Add S% plud St .SO InSursncs 
Ssnd &A.S.E. for Md/ithiry Sates FlyarJ 


Sp«c ^s«ts — 30t each 
Send S1.00 Postage fdr your 
FREE 19B3JAMECO CAr4LO<a 
PrfcBs Subject to Ohanga 


lameco 


ELECTRONICS 


Quifliity 

^ plscdMiits 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
BBS PHONE ORDERS WELCOME — (415} S92 SOB7 T&texi 17B042 



74600 

ricfiz 

74664 

f4a» 

744116 

74614 

74C26 

74C» 

74CK 

74C4Z 

74641 

MC7D 

/4C74 

74CU 

74C» 

/4CB3 

/4D9D 

/4C93 


/4q9b 

74C107 

/4C151 

Z4C16* 

?*C157 

/4|C1» 

Z4C111 

ZiCIfl 

/4C1E3 

74i:iG4 

74C1/3 

74C1T4 

74C175 

/4Cin 

/tcidi 

JIQIB 


2 43 

S.4D 

7ZS 


74CZ71 
74C74S 
746244 
746373 
74C3/4 
74C901 
746BG3 
746906 
74CD11 
746917 
746D16 
74691/ 
746972 
74C973 
744:sei 
746926 

eccB 

HIC37 


Id 


TlD/ICP I 
TLO/ZCP I 
tU]/4CN 14 
TLMICP d 
TLDGZCP ■ 
ILdGiCV 14 
LH3D16N I 
LUSaTiF 


LINEAR 


IH31DCN ■ 

LMSTICN I 

(.U312H 

LlMlTT 

IU317K 

IM^IICN ■ 

LM3iaN 14 

Ll»3!6«-6 

iMJZdK'lZ 

l-MIZW-tl 

LM3ZDT-5 

iWaZOT-11 

l.H3aiT-15 

(.M3Z31C 

lMJZIN 14 

IM337T 

1JIU3BX 

1.U33fl*1 li 

LM34DK-S 

LM34DK-12 


1 M3inK-18 

|.MJ4ai-5 

L«346T.ir 

LM3iaT-l5 

LM343N t 

LM3(6I» 

LFB6« 

LfSMN 

I.MS/0M t 

iMjm 1 

lust™ t 

LM38Dit 1 
LttHIN 1 
LM3B2» 1 

iUXAH t 


TL494CN 

TL4B9CP 

NEhtM 

NE5?9A 

NE63IV 

NE53flH 

NESIDH 

NE544N 

NE66DA 

NE555V 

LJM95CN 

NF6B4N 

LM5e6V 

LM5«6N 

UffiG/TJ 


I IB 
1.96 
4.» 
14 7 96 


NES70N li 3.35 
Lli/Q3CN I 1.19 
LU7D9N II .49 
Ltt/tM 14 .59 

LM/11N 14 .79 

LM/73N 14 .SA 
IM/33N II 1 DO 
LM 73911 14 i.DD 

LM741CM 4 .B 
LM74/N 14 .BDi 
LMrin B .53 
LM1316N 14 1.49 

LMl45tt1t t ID 
1M144IN 14 B9 
LMtlHN 14 £B 
IM149GN 14 I 95 
tUldOON If r ID 
LUIBS3N II 1.95 
LMIfaeM 14 Z95 
LMZOOZT fig 
LU31S» If 169 
LU39nM U id 
UM3SBCN f 1.19 
LU3909« I 99 
LKTBEIR II 3.49 
LM331dlt Id 3.49 
LMSDIM II 3.4rg 
RC413dN t4 1-B 
m4131N0 I 1 96 
ICLBlUBa 14 3.96 
LMISHU d 1 19 
LU13600I( 11 
IliWE XVIMLAM 


30003 1oa2NauUnearDMaBook.igszpgii .SH.fia 


323 BYTE |ui» im 


Circle 206 on Inquiry card 


















































































































aO-Key Keyboard 


$6a.S5 


cAism) 


84-Key Keyboard 


CA153A 


95-Key Keyboard 


CA154A 


$79.95 




iirvjvoNi 




Aca$0 4P<oluiw« 


Wall Transformers 
AC and DC Types 


TIMEX 


indi 


laoD 


iitjtui Dkiipm 


t2VAC25AmA 
taVAC SOfruA 
12 VAC 1 Btnp 
t.2VAC2.&amp 
(V0e ^WJrtiA 
e,e.l2VDC30AnA 
S.EVDC27SJtlA . 
SVDC SOOmA 
i.5VDC3ahnA. . 
SVQC 2inmA . . . 


Makes Circuit 
Assembly 
A Breeder 

Lalf VEHJ WDtt 
Wltl) balh hartdi. 
al^lngrn 


damp “Srti' ^■ntf"on pdQe pi Inmch libls pf wpH^bpinj. Iniart pIf- 
pull board, msitlon Notica cofivaolanl woming inglo. 

Flip dncuit board to Hal Maithim aoWariog and oliApina. ivvaraa 
prppvdura Igr dOuble-awad boaTdi 

PCfi-3.. . . . . . . . S13es 

f»1pn*jpn lo bold PCB'3 3" Iront banPti and 9‘ lioni Innt adga. 

pca-x. . .* 8 ,» 


- PowBirliit - fully programmable 2K 
msflian * PortabEfl - 6%' a 6%^ x IS* • t2 
OE, a Expandebla - Opllonel 1iK RAM 
module * Slirgle-key entry commande 
• IdiicatlDnal • Unique syntax-check report 
codea for error Identity • Accurate to 
decimal pieces for lull range math and 
sclentltlo functions • Graph draiving and 
anlmaled display ■ Advanced A-chlp dfeelgrt 
combining power- portability and 
affordable price. 

TS1000.....- . $69.95 


ACCESSORIES FOR EmUj 


LlOOOandZXai 


ZX81/1000^ Keyboard 
Conversion Kit 


ATARI 


EXPAND YOUR MEMORY 


$1D.tM5 Minimum Order — U-S- Funds Only 
Caitfonile Residents Add 61^% Sales Tex 
Shipping ^ Add S% plus S1.50 Insurance 
Bend S.A.S.E. ‘ " ‘ -- 


%.A.S.E. for Munilii/ Safes Fiyeri 


ameco 


ELECTRONICS 


1355 SHOREWAY ROAD, BELMONT, CA 
6 fS 3 PHONE ORDERS WELCOME — (415) 5S2-80&7 Telex: 176043 


BOOKS 

NAnOkAL SemcOHDUCTOH — IHTlHgtl - IHm 

KHXH N«Ue>l^hit*rl«p«Pil«e«XnaBL .. . .. .«.(& 

<704 paget) DP, psam osowo. ds57im. ate, 

30003 NiUpm 3 Lliwr Dala BhIi <19«2> .tl1 ^ 

n37e PW9) LM. LF- ADC. DAC. LH SerlBt 

snos riallQuJ TTL Lfloln Cala BmK (IHI) .. .39.9S 

<624 i^agea] 7400.LS.L.H^. anti DMSOOO S«riM 

3nD9 hairDnalMarnarrDalaBfKiltnUtOt .».B5 

(404 pagaf) fum#. tom*, phoms, epboms Swies 

3MKl« Inlarall Oats BDeh <l9a6(l.fa.B6 

(l3Se iwDH^ Complele lina 

OODTD hallanil AtidiamaiHC] H andOpcili (t9»!l.. 99.99 

C240 pagaa) Na-Ampa. AM. FM A FU Slataa, Po^r Ampa 

30011 Nali4ctaiyn.«rApiilk«il«iHaridt»Qh{1UQ[» . 

(736 pagat] Applicant Nciia, Llnsai Brlara, stc, 

30012 Hallonal OAL DaEa BcDk <1VB3). KSlOS 

(170 AupHcaEloo halea. Linear enBra, etc. 

30013 Slay Data Boali (1..17.09 

1$41 paynh bUcrDtproceaeara and Suppofi Oitpa 

21D03O mill Mamoiy CoRVaaanlt HanifbgciA <1.. . .lUJS 

<700 pagea^ Centaltn eN AppMcalioe Nalaa, Arlicia 
naphnCa, Dele Stiaete, and other design Inlofmelion 
on Inlal'a RAMb, EPROMb. PPRCMs a Bubole Mamorlae 
21DH4 lnMMlcrap»«aaarAPMlphBralHBniXigQli;(tWO S14S9 
<1027 pages] Cofilalna DaEa Shaats on Ul ot 
l>>t«4'a MlCmorddeasara and Perlpharala. 


Universal 


Computer Kayboard Enclosures 

"6tf Blml!dlBtlT!l(fEKlnHUB 
are daugntd lor Buy tmdnici- 
UfiO. High sltwfllhBpniTdKtklwl 
and pwHB n ineclia drown muh. 
SbdltiQ tuii bottam paiwl lor Bamcs/ 
Jp coBiponsiir JCW5S' 7iii)7lwn. panalB .090" 
Itiickilum BdHtlnetype tSDOlInlUiie^lini 
MEDft f 9 t NEt palnl miBr insdiIiaHeii 

VM«d 1E« £ ibOlEEXn tor «aliiH] dlllcltncy 

niQld BiuiStnicIlHi unMdOfi unllmllBd BupllcitHfu 
A££B«nbly laiaiclian InclmM 

DTE O Panel Width 7 .S V ...* 24.95 

DTEH Panel Wldlh10J3*...IZ7.S5 

DTE -14 Panel Wldlh 13 . 5 ".* 29.95 

DTE‘20 Panel Width 19,25*. .*34.95 


L DTE 

NJ 


2708,2715^2732 S 2764 EPROM Progremmer 

JE664 ERROM PROGRAMMER 

SK TO 64K EPROMS - 24 A^O 29 PIN PACKAGES 

Sart Cwitalnad ^ Rawinia No AddUlcHul Svalwba lar Opwillen 


Ml MEVJIC. IfHz. ^ 


HI-TEK 14-KEV NUMERIC KEYPAD 

mr i«ttchlfl|. Ctunofl mf ktrtBpt. MhiMM i# pOnM Elnal baud 

S 9.95 each 


6" Floppy Dfsk Drive 

" Shugart 901R 

compatible 

* Single-Sided 

* 77 Tracks 
*■ 43DfB0UK Bytes 

Capacity 

« Industry Standard 

7ha FDDUxrJ 1' Ffonpif CHak DiIhb (Indval^ SlanE^aro^ (aaluraa 
alJigle or dotible deniflj. BKwrdrnfl moda: FH single. HFH douEste 
d!anBLi]>. TfanBf*r rata; SSfiK bllsJssc. ample cMnsrEvL 60QK 
d^ble datiBlEir. Tt» FDdlOQ-ft la dMlgn^O Ed work with iha aln^la- 
aldad Bnrt SBChirad IBM Olakelt# I, or aq. disk CBrErldgtL Ptmm-. 
11SVAC e SeeCHiz. +2'4VDC a 1.7 amps ^SVDC « l.EaniiH 
mftfc. LJnIJ aa pIcEuiSd lU)g¥« [dcaa noE Inoluda case, power supply, nr 
CAbItffih Sira: ftSfl'W x 14'L it 4.0'H. yveigha 13 <04. Ind, M-po 
manoal. 

Paella. prh» 

FDOlOOe Buy 1 for. 

FDO1OO-0 Buyafor. 

FOOtdb-* Soy lOtoT . 


,*269,95 each 
.*259.95 each 
.£249.95 each 


UV-EPROM Eraser 

I a Chips - S1 Mlnutee ) 

- : . -r^ - 

[ 1 Chip - 37 Minutes] 

Enan 2799, 2719, 273Z, 2794,2S11k 3S». SfiU. EipoM up lo 9 uhlpa 
wklEiln 91 mliailai <1 cBlp <n 37 oilnulaa]. Mainlalm epuelanl aipotva 
dittanea oT pna Intfi. Spautil infiduclbra loam llnar aElmlnaljfla alaUo 
biilld'Up. Budll-lnulal.]^ Incli m pranani UVaxpaaura. Caeipael ^ onijr 
S.DB' 4 3.79' a 2.9D-. Camplata wllh holdtrig iray lur 9 otilpe. 

UV5-11EL Replacement Bulb.*16.95 

DE-4 UV EPBOM Eraser ... ,^79.95 


5Va" MinLFIoppy Disk Drive 

FOR TEt&BO MODEL I <hnduilry SlanMnl] 
Faelurae slngla or duuEilii denstEy flecor^lng 
moOa: FMsinglia, HFM dguble efensny. Fatnwr. 
* Ijvpc r ± Olevi 1 .BA max., + 0VDC (a Q4!5V1. 
eSA max. Uiui ■■ pic. aE rigirE <does nd1 End. 
caaB portw supply, caWaSS. »-pQ. iHata baok 
inel. Wl, 3% lt»._Slre: 5H -W x a’lJ x 3ti 'H- 
Fan Ua, L^lEaid Chrift7Jly,i PKpg 

FI1200.$179.95 

Sinyla.altlied. 40 Fraeka, 26SK brjrtM t^ppclir 

FD250 ... .$199*95 

DouUa'ahtBit;, 35 Irseha, 4J9X bylH capacity 


Kh come^ Domplele wlHi a each 4164-2 poonfl) e4K dynamic RAMa 
and OOrmrBloo DocumeotaElon. ConMaMa tRS-BQ ooIch campulera 
with D and E Circuli twarda, and all new color compulara lo aiH. 
Minor modlUtaElohiy of 33X mantory will allow Hw ofl« □< eil &1H. of 
Eha dynamic: hAM providing you tuva a FLEX tKJS opwaling aystam 

TRS-64K2. .$54.95 


JOYSTICKS 


5K Lineir 

TiperPnlt *5 25 


VTsD9rPHt 




SABS 


JVC*9fl 40K (3] VIdBD CeiF 

lroltaf |nC0!9 . S4.95 

JS KNOB Knobfor JSSK.IOdK.ISQK . , .*.99ea, 
JVC KNOB Knob for JVC W. .*.99 eo. > 


*59 9S edcli 


Ttie jEEBI Hiyppirji MuK [Kpvkdai uHta of m* 
ZK9inffi» lanfi EomMlw na indrdiiiiai laal nd 
CKih kaypad on Eha kanDovd rnamaBk nae h ran- 
ad ouhina Bioanp aacn Fiypid BOawjng tka i»ar 1« 
iaal and eorwcliy potmon inai* luioBre onto iha 
kayboard. 


JESU Kaybpard 
twrTHWIl PH-K «*!! 
nrCAK CafiEDhLV 
3E0e2-AK RayliDird 


Keyfronics 90>Key Soft*Programmable Keyboard * 

WITH SECUftmf KETIOCK SWITCH 


Mad* for ViBusI TaclMioadgy. Ihia kaybdard laaLuraa: a Bacurlly kaylock i 
oiHJJlfKinzMd UBs; an ll-hsy rwnwlc ksypad; ainor conlrdli: and ID UBar.fmgranwnabla k*ya. Elac^rical la' 
duiraowita: +0tf[)C. Colar Lenak Willa. Cotor <haYcapB]; Blioh. Ccmplaba wMO caa*. kayboard asaambly. 
40-lnah Iblarfaca catkia. and aohamaElca. 

KBZ70 . ...*..$109*95 each 


ATARI PADDLES 

aSP{2).$4.95 pair 

ATARI DRIVER 

JSD(1).$2.95 ea* 


TV GAME SWITCH 

Used on Alarl. Cosmet¬ 
ically blemiBhed. 100% 
functional. 

TG&1 . - -$Z95ea. 


CONTROL DATA KEYBOARDS 


* Parallel ASCII 


A SPST Swilching 

* FTZ Shielded Base 
A N-Key Rollnver 

* 12B Character ASCII 

* Non-Sttp, Non-Glare Keycaps 

* CDC752 Terminal Keyboards 

* Atlrectlve Ceee 

Thaae Control Oats Keyboards consist of a 
base, cover, the keyboard assembly- end an In¬ 
terface cable. Color foeae): Harveal gold and 
bleck. Color (keycaps): Black, blue, and red. 
Elect rioal requlramenls: +5V @ BOamA, -12V 
& 50mA. Welghi: 5 lbs. All unite brand new in 
original boxes, apeeJ heat Iona included. 


MostBk OC/DC Converter 
+ S VOLTS TO -9 VOLTS 

knpul; + BV. Culpul: -W <ragu]BtBd> a SOnUL 
PVlnled crieyll tiv&unilng. SpMinutlom bicl. 
DC10 .*2.95 ee.i»’2f $4.55 


JE300 


Digital Thermometer Kit 

1>UBI i«nad.rB swilbh 
ponlrDla far Indoarfauldoor 
prduil maniEortno — am b* 
Misric»«f to 500 1**1 con- 
ElnucuB LEb .a' hi. dlsptsy. 
Ftonge. hWF iq -AO'C 

Ed 1M)*C AnputFov *1"^ 
nomlnBl. Osllbrsla for 
F ■ ti r * h ti* 11J QffI ii u B 
Siirigl*E*d w»lnul CiB*. AC 
WBtl sa&pEBr kncludAd. Sift: 
si-L*aii-ri » ixm. 


$39.! 


RADIO CONTROL CIRCUITS 


■ Tai*, hobby PTifla.. rpboli. Inlni 

■ Bunlpr RlRnn* * IR dpi* Hnk 

* Romiot* B0dfl pna»ctar dwiEroi 

■ ConBunw rmial* dm flnka 

* EnPivV'bPvIng, nindiply BwiltlHil Ilyhiirtg 4y4l*ftl* 

A tornnlpt* aohinrol dk)ll4l 9riOd(f*t *nd RF Ifpjitmll t«r Idny p®w*r, 
at IrKiifarKV dl 27UHz or 49MHz. s hilcf sErangth of ID.OODuV nwler 
4l 3 mfllsrs. QV epfiraEloo on chip RF aacMfBEDrmBnainllEBr, on chip 
4.6 rpgutowr, Up TO SOMM/ PBrrIOf Irppopnpv uppmUOn 

LMI571N RC EncodefJTranamitler Chip . i 1.95 

A eomplsli BF rBOBlMarfdocodor. uasd at siEhcr JTMHz: 4BMHz or 
7?MH*, It pf'ijv^dPk 4 ind*p*rid*rn cit«nh4Ea whsn vHd wiih LMte7T 
S Bnaleg.a dig | nparslsa rrom loui 1.5V eella, CryBla! GontrdMacL 

LM1672N RC Receiver^ Decode r Chip *2,49 

SRX1S94 49.455MH2 Crystal (LMie72N^ .. . *3,95 
5RX1505 49.e90MH4 Crystal (LH 197tN) .. *5,95 


lircie 206 on Inquiry card. 


BYTE June 1M3 529 

































































































































THERE ARE NO DEHER DOARDS - THERE ARE NO DEHER PRICES! 

CompuPrO FROM priority one electronics 


DISK mmaoK channel 

HARD DISK CONTROLilR 

Fa^t DMA 2 board ser cor^^rote 4 Shugart 4000 series 
or Fufitsu 2300 type drives, laciiicies CP/M 2.2* 
BIEirn^A & Tested $795.00 $7Sa,00 

BKBBT177C CSC $895.00 $1511.90 


S-100 MAINFRAME 

170V OOHz CVT Mainframe uses ramous 20 slot 
Comp&Pro Motherboard {55 tbs.) 
B«9BT£MC20R1 20 S/of Rackmount S&&5.00 $925.00 
BRSmOCIODIt 20 Stof OesA Top $825.00 $780.00 


S-100 MOTHEKDOARDS 

Active termination 6-72-20 S/of 


SHBin»A 
oMiinsio 
Bl urn 540 

BBBBTIilC 

Biunssji 

BIBinSSC 


A&ro atot 2 ids 
CSC 6 s/of, 2 /bs. 
A&T 12 stot 3 /bsL 
CSC f2 s/ot 3 tbs 
A&J 20 slot 4 tbs 
CSC 20 s/of, 4 its 


S740M0 

$790.00 

$175.00 

5240,00 

5205.00 

5340,00 


I12S.0D 

$155^M 

$158.00 

$220^ 

tt)S.ao 

tllCM 


RETAIL STORE RHONE NUMBERS: CChotsworth:) (213) 709-5464 - (livlne:) (714) 660-1411 

Circle 309 on Inauiry card. 


Rvn? Ill A* 


FORTH OPERATING SYSTEM FOR 66K CPU 

Requires a DISK 7, 64K Of CompuPro memory, 
and an iNTERFACER 3 or 4. 

BgBBTVBIBS FORTH operating sysfe/n $200.90 


CPUZ - ZeOD CPU NOW 6MHzl 

m MHz Z80B CPU with 24 Btl Addressing. 
FASTEST Z80 CPU AVAtLABLB 
BBBBTIBOA 3/6 MHz A&T $325.00 $2BBX0 

BBiBTIBOC 3/6 MHz CSC $425.00 (971.00 


DMA DISC CONTROLLER 
CP/M 2.2 FOR FREE!!* 


NEW! RAM 21 - 126K STATIC RAM 

816 RAM 21 12MHz. i28K 4 8 or e4K x 16 
iEEE/696 8 or 18 Bit. 1.2 Amps, 24 Bit Addressing 
8HBBT1B0A 128KA&T $1095.00 $ tIS.OO 

BRBITIBDC f2aK CSC $1245.00 $1120.00 


MrDRIVE SOUD STATE DISK DRIVE, 
0500% FASTER]! 

f^of feaity. but the ftfijcf besf thir\g for CompuPro B085/BB 
Users Cati for Detaits on M-Qrive 
M-Drive rnffuires a8MHt CPU8085/8B duaiprocessor, Disk 
t DMA disii controiler arfd Support 

1 Muttttunction Board. 

BRiBTNIItlU 1 ZaK ol AST nwnvv & M-Dirve Scrilwam $1 IM.OO 
Bfl sr MD12tIC 125K of CSC memorv 4 M' Qrivi Software $ I lU.Oa 
BR BOniDZSOU ZS6K Of MT mnoy & M- Dnve Software $2»9.n 
BB BiTNOlHIE 25eK Of CSC mengry & M-Drive SaflwmB |279S.tN 


BIBinilA 

BRIIT133C 


IKTERFAORI 

Two Serial t/0 

Assembled 8 Tested $295.00 $259,00 
CSC 5370.00 $129.0d 


INTERFACER 2 

Three pareitei, one serial I/O board 
BRBinB99 Asse/nb/pd£ Tested $825.00 $281.00 
OR BtnSOC CSC $399.00 $3SB.BQ 

INTERFACER 0 

Eight-channel multFuser serial i/0 board 
BRB8ni4«A Assembled 8 Tested $699.00 $028.89 
BBHT1748C CSC 200 br. 8 pof/ 5849.00 $74B.BI 
BO ten 7454 /Assembled 8 Tested $599.00 $558.80 
BlBBn74SC CSC 200 br. 5 porf 5698.00 $B2BJ9 


CO-PROCESSOR 6066/6067 

18 bit 8 or 70 MHz 6086 GPU with soc/tefS 
_ for 8087 and 60/30_ 

Pill Be. BueilflMB Uil Frici Iw Prlti 

BBBBTtBB4 A6 7 6M7/; 8086 on/y 5750.00 $809.00 

Bl Bin SBC CSC IQMHZ 6068 oniy$850.00 $TMJf 
BRaenBt4B7 A8T with SOOl optiory 5 T050.00 $089,00 
BHBBTIIiCiT CSC with 8087option*$U50m llOiB.M 
*8087 L/fTT/f5 dock speed to 5MH2 

HD DUAL PROCESSOR eoes-eoM 

6 or 8 MHz provides true 1 6 Bit Power with a standard 
a bits-100 bus 

BirBBTiBl2A A&T €MHz $495.00 $439.00 

BBaonBirc csce/sMHz 5595.00 SSZt.OD 

66K - 66000 16 DfT CPU 

76 bit 8 or 70 MHz oh-board sockets tor 2716 2732, 
or 2784 EPROMs tor up to BK X 16 of memory 
BISBT1t44 A&T BMHi $595.00 $125.08 

BBIBTIilC CSC 70MHz $85000 $715.00 


CMOSUMSALEl 

RAM 17 - 64K CMOS 5TA1K RAM 

12 MHi RAM i 7, 2 Watt, DMA Compatlbie 24 Bit Addresses 

Piilii. Biicriitfeii UtIPilei Ou Prtet 


BBBITIT5M4 64KAiT/2MH2 5459.00 S4M.00 

BlBBTtTSCH 64K CSC 12MHz $599.00 $556,fQ 

RAM 16 - 32K x 16 6fT CMOS STATIC RAM 

.—. 6 and/or /6 Bit 

IJll) J2 MHz, RAM 18.82K X 78 or 64K x 8 
iEEE/698 76 ait 2 W/a/t 24 Bit Addressing 
BRiBTI m 64t< ASTI 2MHz 555000 $510.00 

BB BBTI BBC 84 K CSC 12 MHz 5650.00 $110.H 


I/O DOARDS 

SYSTEM SUPPORT 1 MULTtHJNCTION DOARD 

Serial port {software prog, baud), 4K RAM indudad, 
75 ieveis of interrupt reat time dock, 
_ optionai math processor _ 

P«1 it. liKiliiaii _ UitWci Bghki 

B8BiT1B2A Assembfed & Tested $450.00 $395^98 

BRB8nB2C CSC $550.00 |4M.iIB 

8B00291 Mam Chip $115.00 

BRIBTB232 Mafb Chip liia.BB 

OBBfTIBUai w/823 / Mafb Chip $578.00 

BRGfnB2»1 CSC W/3237 Math Chip $170,04 

BBtimi2i«l A8 T w/8232 Mafb Chip $570.00 

BRBBTIB2CM2 CSC W/B232 Math Chip $471,11 

MPX CHANNEL DOARDS 

I/O MuWpiexBr. using 6085A-2 CPU on board w/16K RAM 
BiaiHOMIl Aeee/nbffid & Tested $549.00 $594.81 
SUSOnstCIl CSC $749.00 $874,09 


*When 2 or more &" diskdrives are purchased with Disk 
1 Controi/er. 

DISK CONTROLLERS 

DISK 1 FLOPPY CONTROUER - OUR UESTI 

Fesf DMA Soft Sector. Controls Up fo Fourfl" or 5 Mr" 
Sirtgie or Double Density Drives. 

SRPOBUIUPH A8TW/CPM 22 8 BIOS $670.00 $495.00 
•When purchased with two 8" $450.00 
disk drives only. 

BIlPDBIVICCn CSCw/CP/MZ28StOS $770.00 SSSS.Bl 
B|BEn7IB Disk 1 CofttrollerA&T $495.00 (44f,ll 
BliETlTlC T Controller CSC $595.00 $5G0 J0 

BlBBTCnW CP/JW22/orZSa/8P85 Htrmanuflf I174B 
8 BIOS 8 ' S/D disk 

BIlETmn CP/M Z2 for 8086 w/menuafs 
& BIOS 8 * S/0 disk 


CPU DOARDS 


M-DRIVE/H HARDWARE LOGICAL DISK SYSTEM 

/nfer/acas through two i/0 ports, and runs at 10MHz 
IEEE 596 compatible. Requires any CompuPro CPU 
and a Disk 1. Each board con terns 5l2K of fast low 
power (9Q0mA} RAM, with parity checking. 

BR BBTI 074 M-ORIVE/H w/Scttwars^ MT SI 095 OO $1205,00 
Bi^l7C M-DHIVE/H w/soflware, CSCS2Q95.0Q $1405.00 


IHTERFACER4 

7bnee Serfa( 7 Parattel. 7 Centronics Parailef 
BR IBTIBIA Aesemb/ed & Tested $450.00 $390.00 
Blt BBnR7E CSC 5540.00 $470.00 
































/ 



S-100 STATIC RAM 
128KRAM21 



• Meets or exceeds all IE EE 696/S-100 standards 9 Uses 
less power itian dynamics [1.2 amps typical} • 24 bit 
extending addressing • 8 bit (120K) or 16 tut (64 K) 
operation • Addressable as one block • 16K window 
deselect, DIP switch selectable • Switch selectable PHAN¬ 
TOM disable • 16K x 1 static fiAM • Capable ot DMA 
processing • Assembled and Tested • 1 year warranty 
BiteBTRJUIlit Catalog Price S1225.00 

BUY IT NOW FOR ONLY; 



CSmpuPro UN-SYSTEM 816 


DUAL QUME 8 " FLOPPY DRIVE, 
CADINET, DMA S-100 ^IBQCfln 
CONTROLLER, ^ 

AND CP/M® 


ompuPro 


YOU SAVE 
$1419,771! 


AflSOLUTEllf THE MOST COST EFFECTIVE 
01SK SUBSYSTEM EVER CFFEREO 
BY PRIORITY ONE ELECTRONICS!! 


» £ Oooplf i«3ed S' OUMf DT5 cNives 
t DMA f^loppv C.DfftJtillE! iMnircJs up 4 dtrivKii 
I CP''M‘ ? ? 'Alilien icif lift Disk I .CotilroJief 
* C^Esrwt mcluctES portef Stppl^- & mEefrtal data cable 
' " inclgiitf 


Lfsl PriCi- 
EIT208SP s;a2S-e& 
EflTlTIA Sisson 

EflTcrwae ii7S.m 

PGCBOSMS t 111 77 


$3014 77 


CADINn* AND 2 QUME DT8 DOUBLE SIDED DRIVES (1295 00 
PROVIDE 2.4 MBYTES OF MASS STORAGE!! L <s,t: as iA« SI m.m \meaTzwsf 






FOR THOSE WHO DEMAHD 


Each CompcPro system contains the same nucleys ot cam- 
mon hardware and software This insures compatibility 
between systems as welt as allowing yen to expand as your 
needs grow. The foikjwing is a ftst of the basic hardware 
components as well as software. 


* Desk lap Eivlosufe 20 slots 

■ PlCppY dhsl^ eiKtosure wiEh ? Qume DTS driven 

* DMA Floppy CoiKtroHer 

■ BD&S/SQ^ CPU operol^ a or tS sottwarc 

• Memory m the tom of RAM 17s 

■ System support 1 (Clock calsnilar, FlAWROM/math pmces^OE oiptioos. 
aS-232 Serial port duel mlerupt coiKrollefS. triile interval Elmers and 
OBte!t 

« AN inleroal caNes 

SOFTWOHE: 

* CP/M 22" and CP/M S6^ 

« M [^ivG Sotlwar? - altows the use of menory as atulEtor liisk drive 

• Sotcim's SUPEfiCALC S6'' 

• Ashton Tale's DBase II 

DIG BEEP!! Now is the time to buy 
the CompuPro UN-SYSTEM 61611 

SAVE MONEY, and have an UN-SYSTBM SIG for yotir very owni All 
UN-SYSTEMS cxiniaitt the very same components as the SYSTEM 
816s listed in m Wi nfef 1 ^3 EnQineeiIng Selection Guide, butaie rioE 
installed or configjred. AH p! takes is your pnofesstonal computer 
experience and knowledge to have fhe highest perfuming S-1D0 
cpmpuifir sysiem or the maiket today. 8 EWARE! This is not for the 
novice and inexperienced user, as it requires e weU-mafured knowledge 
Ir 5ys!em Iniegration procedures. 

Sd, why WAIT!? Ooni Pass Up This 
IncredEhle Deal!! 

Each cofi^nnsil of the UN-SVSTIM SIC has been asswnblad and 
individualtv tested Fitial insEallatiDEt and configuraPon are the sole lespcnsl- 
OiFlly nl the puichaser. 


UN-SYSTEM 616/A 

ENTRY LEVEL - SINGLE USER 

Disk siorage: 2A Megabytes. Expaiidai]1e to 4 8 Megabyte;^ 

Main mBmary: 12&K - expandable to 1 Megabyte 
Serial Ports: A / ParalJel Ports: 1 
Centronics/Epsori pwts: 1 

Soltware CP/H 2Z“. CP/M-86 T M-Drive, Sup9rCalc-86. dBase 
Componerit Ust Price: S8705 DD 66 BBTURSYGA! 6 

OUR SALE PRICE: 

$ 4795.00 sf9io.o»- 

UH-SYSHM S16/B 

ENHANCED HIGH PERFORMANCE 
SINGLE USER SYSTEM 

Disk Siorage 24 Megabytes ExpandaWe to 4,8 Megabytes 
Maiti memory: Z56K - axpandaUe Eo 1 Megabyte 
Serial ports. 6 

Software; CP/M 2.2“. CP/M-.B6™, M-Drive, SuperCalc-fl6'“, dBase 

!!'" 

Componsril Usi Price 38487JOO i6E6T11N6nB16 

OUR SALE PRICE: 

55795.00 $270**^' 

UN-SYSTEM 816/C 

HIGH PERFORMANCE MULTI-USER SYSTEM 

Disk Storage: 2.4 Megabytes. Expandable to 4.8 Megiabyles. 

Main memofy: 884K - expandatilQ to 1 Megabyte 
Serial ports: S 

Sottware- CP/M 2.2“, CP/M-Se’“, MP/M 8-16'*, M-Drive, SuperCalc- 
8fi™, dB^ ir 

Component List Prjoe: Si 0.636.00 

OUR SALE PRICE: 

$ 7595.00 


ea BeTtiNtrtcit 


SAVE 


gSOA"! 


,001! 


s PRIORITY ONE ELECTRONICS M 

ORDER TOLL FREE CflOO) 420-5922 - CA, AK, HI CALL (210) 709-5111 

Temis. U.S. VtSA MG. BAG. Chock, Money Order,. Uf Funds Only. CA regidents add 61^!% Sales Tax. MINIMUM PfiEPAIO QflDEfti 15.00. Include MINIMUM 
SHIPPING & HANDLING of (S.lM lor Hie firoi 3 lbs. plus 40( tor eachadditidnalpDonii Ordefsowar SO lEi^ ^ant freight coffect Just Incase, please Jncludi&^r 
phone numdMf. Prices subjal Eo chaoQe wllhout rmbce We will do our be&t to maintain prices Ihmegb June, 1981 Credit Card ontera wiU bi charged appropriate 
frelghi H yaj haven't received ycur Winter la Engineering Selection guide, send $1.88 for your copy roday' Sate pricss tor prepaid wders miy. 


FREEDOM 50 


• 9 cUTSuf control keys 

• 7 editing lunctim keys 

• Programmable prolfiction 

• Mulii-emulabOPS 

• Green screen 12" 

• frit Base 

• 5 lunction keys 
BtUBfSB (SbWL34lhs.) 

List Price: $5S9.Q0 

SALE PRICE: 


UBERTY 

ELECTRONICS 


FREEDOM 100 

Contams all of the above features of the FREEDOM 50 plus 5 
addilional funcHon keys, 7 character sets, 15 special graphics 
symbols, and block mode traosmissipn Ni 34 IBs I 

GRUBFIDO CAf P ^ 

micE, $525.00 


LeI Price' 
$640.00 


California 

Computer 

SvAitems 


64K - 4MHj: ^ 
IEEE/S-100 
DYNAMC RAM 

M. 


Operates v^Llhl^ltier an 8080 or Z-80. prevjdiitg pmcessor trans- 
panenl refreshes * Bank-select system • Any 16K block can be made 
hank-independent • Phantom inpui • Assembled & TesIhJ 
REGULAR LIST PRICE IS $375.00 

5175.00 ea. 
4/$640.00 

BHCCSZQR58 iSk Wl 2 m 

RAM 0O4A0 DISK MfVE BONUS! 

As an added Exmus, PRfOPiTV ONE ELECTRO NIGS is grving away scttwane 
ttevefnped by Micro Resources that will allpw4 CCS28853 boards te be used 
as en m-mermry dish drrvG. This allows tor an incredible speed increase m 
speed In yuur computer. Ttiis software te only avaHabte with the purchase of 4 
I CCS2G653 memory boanls Dse pad number lUNIIDSL (5h. Wt 1 lb.} 


RETAIL STORE PHONE NUMBERS: 

Circle 309 on Inquiry card. 


CChofsworthO C210) 709-5464 - Orvlne:) (714) 660-1411 





























I^AIL STORE PHONE NUMDERS: CCholsworthO (210) 709-5464 - (livineO (714) 660-1411 


NEW ^ 
LOW PRICES! 


S-100 DUAL 6 ' SUBSYSTEM 

flECCSZ4ZZA S-1O0 Disk Contralfer with CF/M 22 1 $399.00 

IJISIEFDD1008 Siemens Double Density 3 'drive t $300.00 

OHIIIFOEW^ Dual MDrr 2 oniaf Cabinet 1 $295.00 

with Power Supply 
and Data Cable 


SAVE $132.00!! 

$ 995.00 

" (Include S30.00 lor shippingl 


I $ 3S.00 

$1127 JO 


DON'T 
MISS OUT! 

Order No. 
BiPOBSIESUOl 


entPIEI* Sirkgle-Sic^ DajblG~D«nsily 4^ TP1 $200.00 

BiiPISi* DoLibte^Sided DouWe-Densiiy 4fl TPI $270.00 

SUMFIIP Singte-Sided DubEe-Oensity B6 TPI $27SJ0 

BflJllfir Doutie-Sided Double-Density se TPI $400.00 

*R0fit$Go wften ordering, with 'H” forMPf ^tyto b&ief. 
or t” for Shiigart stylo bezeL (Shipping Woight 5 its.) 

NEW! NEW! NEW! NEW! NEW! 

5V4 ' HALF HEIGHT DRIVES! 

iBlNP^I 1 sida 4B ipi 6nis access $200.00 

ORMnstK 2 sda 4Q ipi 6 ms access $390.00 

BRNmoi 1 sida 96 tpi Sms access $300.00 

IRtlFtM2 2 sKla 9S Ipi 3ms Kcess $355.00 

tSliippi*^ Weight; 4 lbs.) 

2 " HIGH a" DISK DRIVES 

Th& first 2" highS" disk drive allows tor mounting under 
the keyboard on CRT. etc. 

NO AC Hequired +S¥ ■t24VDC only 
FAST 3 msec track to track! 

BAM PH IK W High I side iJouble-dpnsity $300.00 

BBNm^K Vi H»gh 2 side doubladertsitv $400.00 

BRNPHIS Full beigbt 1 sin^e dnva dbfe -densiiy $310.00 
BRNP142S Full beiohft 2 skied single drive, dbte density $410.00 
BRNPHtO Full heigtit t side duel drive, dbia-density $7BD.Da 
BRKPH20 Full hei 9 tit 2 Side duel drive, dbla-density $020.00 
{Shipping Weight: 11 its, per drive} 


DUY DRIVE AND CADINET TOGETHER AND SAVE! 


t tNTiDRIATIONAL 
INSTRUMENTATION, 


DUAL 8'^ SIEMEHS FDDI008. 

DUAL 8" CABINET POWER SUPPLY 
AND INTERNAL POWER CABLES 

tF BOUGHT SEPARATELY: $890,00 


PRICED AT: 


$ 675.00 


BRPDBIII5IE 


^ Po$rtive Preffiure FHlier Coolwig 
f RmerSuppJv:4A# -l-5V.3A(?+^4V 
lAP’bV 

^ DuitMil ts individuaity fused 


I Huegsd lop lor easy bccbss 
I Heiniry non-lte* 090 alumin¬ 
um tiase 

r Modular Dower cHineccors 


EKVIROMMENT MONITOPl PANEL 

TempBfiluri »i VDlliie ntoRnor vltl fliii! ai tadUli ttim (er 
Mirltiifp eiiriilei. Olnet OI|!iil Rridetl of liimil leaveraian la 
C 11 itiadar 4 DIN 

BRIIIF0IDD2 CABINET ONLY (Sb Wl 38 fbs) $205JO 

BRPDBIIIStEEK 2-Drives Cabinet fi disk envHUiTment momtor |77S.iO 
BRlIlFDEIMfEK Cabdiet only with disk Environment motHtor $175.10 
BHPDBSQNtlEtBE Dual 030 Cable $ 3I JS 

BRrSCSOSaos EElemU Dala Cable $ II.7T 


8-IN6H 
LINE 


of any other model 
res d- write h eads pa tented 


OUR FINEST 8" DUAL DISK DRIVE CARINET 


Infernaiionaf 

Inslrumenraiion 

Ificorporated 


Compare these features Itsteil 
and you'll see why this cahinet 
is our 

FINEST DISK CABINET 

FEATBRES 

• Pbsil ive pressure torceii air cooling Itrr reliable disk drive operation 

• AC irpjt via 3 wire 7 Idol intemalional corrVsochel set 

• AC irtpul EMI filleted lo six amps lo help prevent disk crashes due lo 
power spikes and line noise 

« H gauge main chassis 

• Intet^l power supply with SV @ 6A/-5V # 1A/24V i@ 6A 

• Oouble-sided custortt PC power board and supply 

• Each OC supply and AC separately fused 


STANDARD UNIVERSAL DISK ENCLOSURE 

Utt PiicB OUR PrlBB 

BR 111 UBEPM $4 95 DO $425. Of) 

With augruented power to handle Tantton Slimlint or Winchester 

disk drives. Includes ihe di:^ envirertmeni monitor 
ORIHUBElKHaUG $73300 $025.00 

With CHsk EnvimnmBnt Moriior for cool, refiabte operatiwL 

IR!imDEaa4EM $584 95 $495-90 


Exactly one-hatf the 
ProprietBry, 
by Tandon 

D.Q only operatfon - no AC. required 
Industry standard interiace 

Three mitltsecond track-to-track access tirne (9 it£,i 

TANDON a' DRIVES 

BRTH0TB|»4Bt Single Sided: lUB.M 2 tv mere $370.00 «•. 
0RTHBTMB4B2 Double Sided SABB OB 2 or more: $409.00 ii, 

TANDON 5V4" DRIVES 

BtnDIMIDOl Single Sided. ZSOKB (5 llis.| ttZt.lHI il. 

2 tr Mon; $200.00 each 
nmnilMt Double Sided. 500KB i»e.M n. 

2 ar Man; $270.00 each 

BtlaDnilOO) Single sided. SOOKB $ta5.0g ea. 

2 ar Mara; $2T0.00 aiel 

aRnniMIDee DouHe sided. IDOOKB tai6.IMea. 

2 ar Mara: $375.00 each _ 

DUAL 8 " HALF HEIGHT 
FLOPPY CADINET 


• 24V # 4A 5V «l 3A 

-5V9 aODma cm 

• Fan cooled 1111 

• Soclieled power cornecbaris 

• All supplies regulated 


UH Friei SALE 


BflHlim002 Dual Thm Line Cabinet (t2 lbs.) $225.00 $105.00 

DUY THE CADINET & DRIVES AND SAVE! 
_ WHh 2 Tiniloa Thlallnaa _ 

aaraeiii'mDi caomet w/s tndimb48i -i sided (so ibsittis.aa 
airaainiaDICabmet w/2 TNDTMB482 -2 sided ISO ll!S.)tltl(.IID | 


With f MPI Sllnllnoi 


BRPDBIIINPtl CaCfnei w/2 MP141M -1 sided (30 Ib^l tmM 
BBPQBIIIKnZ Calitnet w;2 MPI42M - 2 Sided (30 1bsL| $1001.00 

Optlono _ 

BB IIIDTUiPIKiT MPl dnve adabtof mounling kit (2 lbs) $24.05 

BRUIOCCIKU Shugart f AC/OC power HjnrreciM kit (2 lbs) $11.15 
(For full Size singta SABOf or compatible drives} 





































APPLE II S'A" DISK DRIVES 


FUUT 
mil II 
COMPATISLE 



$ 229.00 


APPLE ADO-ON DISK DRIVE 

IRIISSIDI (Sh Wi & » lis\ Price $299 9^ 

SPECIAL 
SALE PRICE: 

DISK DRIVE Wm CONTROUER 

Wl 7 ItB.J Usr Price: $379.00 

SALe‘pRICE! $2 89 m 00 

liniSAFaC Apple II Drive Control ler IN UL£ NQIFfOR OUT $ 79-00 


LOWEST COST 
PRINTERS AVAILADLE 

$299.00 a 



rCMUmCARD 

MEMORY & I/O CARD 



64 K RAM Expandable 
to 256K 

One RS232 Serial Port 
One Parallel Printer Port 


MVI$0Z5$GS 


Real Time Clack 
Calendar with 
Sattery Backup 
fSti WL 1 lb.) 

List Price: 8595.00 

SALE FRtCE: 


EIA/RS232 WALL PLATES 




(Does not inchide connectors^ 

BJIIIFIIIFDB2S1 Single pKJnchect 

4/$10.00 

BilJI1IIFaD252 Dual PUnctied 

4/$12.00 

RS-232 "D" SUD-MINIATURE 
CONNEaORS 


BRCNODBZSP 


25 Pin Mats 
25 Pin Female 
enCNOOBIilZtZ 1 Pq. Grey HnxI 
BRCNDPZSM 2R:GreyHped 
BNCNODBSIZSB 2 Pc. Biacic Hood 
Bi C ND112041B Hardware set 2i Pr 


10 

10-24 

25-90 

lOd-RP 

$2.75 

S2.SD 

$2.2$ 

$t.85 

$4,00 

$3,50 

$3,25 

$3.00 

$1,15 

$1.40 

$1.2$ 

$1.11 

$1.50 

$1,25 

$1.10 

It .09 

$1.7$ 

$1.50 

$1.3$ 

$1.20 

$1.(H) 

$ JO 

$ .70 

$ .00 


« 80cps « 10.12 or TOScpi ■ Bselectalijelineseacirv * Vertical 
lormot conirpi « Geniroriics parallel intertace * Uses a standard 
Uudemood spooled ribbon • Friction and tractor leed 
(Shipping Weight 21 lbs.) Utt PiIei BHR PiIei 

BBCDXBOn Parallel Int 5399.00 $209.00 

BBCOWPlIiTP Appta parallel interlace w/caWe $49.95 


$ 329.00 


Texas 

Instruments 


MAXICARD 


16 PIN GOLD AND TIN 
DIP SOIDERTAIL SOCKETS 


PERSONAL COMPUTER RAM CARD 

POPUUTED IN B 4 K, 2 S 6 K. nr 57 BK 




TIN GOLD 

Qn BRTIS16LP BRTI61BLP 

58$ 8.00 $ 10.00 


64K 


$ 229.00 


AXIOM CllflPOniAHON 



L Wt It lbs.) 

t 5 K 7 Doit Matrix • Parallel Interiace {Centronics) • Tracibr Feed 


$2fd.00 

17604 Usl Price: 5379.00 

SAVE $160.00 


' Oct Adtke^sable Graphics • Up to 3-Part Paper « Self Te^ • 
Orte Year Warrartly • 30 CPS 00 Column Urildirectbnal • Ueesi 
Regular Paper 

l9iU(M9PIIHIA Dei Matrix Printer S3S900 $229.00 


Runs aHuli speed with 
no wait states 
Parity can be disabled 
at User's option 
On board parity bit on 
each Byte 

Fully expanded, a full 
576 KB on one card 
One board fills entire 
primary RAM address 
space available 
Full Vista 120 Day 
Warranty 

-Availacle with 25BK & 576K toaids only |SIl Wt 6 lbs,) 

(IBM « a trademark dI rniefnetlEirial Business Machined] 


256K $489.00 

■HVinSTI!S6 List PtiCEfS/SS OO 

SAVE $320.00 

57BK $849.00 

BNflSttTMIB Ufit pTica: 51293,00 

$AVE $450.00 


''7000$ 60.00 $ BO.OQ 
"' 4500 $225.00 $315.00 I 


(Sh. Wl. 15 IDS 1^ 


DIREa CONNEC MODEM 

$ 79.00 


0 - 300 BAUD 
MURA MM-tOO 


' 0 - 300 ttaud 
' ftS232C inlerfaice 
' Ful duplex 
' Carrier detect indrcator 
' Bell 103 compailbte 
I Low viillage 

I OTigjngite/Answer switch selectable 



% 


mi MCI SAIE 


0 ' 300 baud modem 599.95 $7B.oa 

(Sfiipping Weight: 2 ibs.) 

ORCHdBCaaF BS233 cable $10JB 



UETRA^ Cl/ 

Mi\ GSBhCSJ Q 74 


a 


FLOPPY DISKEHES 


MATRIX 




- PRINTER 

9 X Sebaracter matrbt * 6 x6 Woclr 


• Centronics paratlet interlace 
graptiic matrix * Bit image (7 or 8) x 4 80 dm matrix (sin{^e derslty] (7 
or §) X 900 dot matrix » BLdiiectiwiaJ printing with logic seeking * 
40.4 0,60,00.96, Cf 132 characters per line • 96 ASCH ebaract^ • 
B, 6.6.5,10,12, cr 17 characters per Inch • 1/6, t/6, r\f72. iVW Line 
pilch « SjXccket or friction feed • Uses a standard underwood ribbon 

BRGEM 10 SO Columfi* Prifitef List Price: $ 399.00 


$359.00 

(Shipping Weight 20 lbs.) 


SALE 
PRICE: 

BRfiEIIIB 132 Column* Printer Ust Price: $649.00 

SS. 9489.00 






vtfii.r i 


SINGLE SIDED 






FUTUIEt: 

• IncEudes reinforcement ring 

• Write protect with tabs 

• 1 D0% Surface tested 

• Ufelime warranty 

Deicrlptlen 

Soft sector, 40 tracts 2 side 
to sector, 40 track, 2 side 
16 sector, 40 track, 2 skJe 



40 TRACKS — 
DOURLE DENSm 
DBDER INFDRMATIDH: 


salei 


0flf>yLTSt4O1 

BRPIILT5H10 

ORpULTSliia 


Soft Sector 
10 Sector 
16 Sector 


BOX OF 
10 
2 

BOXES: 

10 

BOXES: 


$ 25.00 

$ 40.00 

$ 180.00 


Bdx d 1 Ifl 


2 Boxit 


10 B«Xti 


OR 01152401 
OR 01T5Z4I0 
OR 01T524IB 


IROlTBIBDt 

5H0LT5III0 

BROlTBIBtB 


Soft sector. On track, 1 side 
IQ secter, 00 iracK 1 side 
16 sector. 00 track, t side 


$ 35.00 

$ 30.00 


$ 60.00 

$ 50.00 


BR0LT5ZBD1 

IH01T520I0 

BflOLTBZBIB 


Soft sector, 60 track, 2 sided 
IQ sector, 80 track, 2 sided 
16 Sector. BO track, 2 sided 


$ 40.00 

(Sh. WL 2 lbs) 


$ 70.00 

(Sb, WL 4 lbs.) 


$ 280.00 

$ 220.00 

$ 320.00 


(Sh, WL 2D lbs.) 


{Shaping Weighi 26 lbs.) 
*Sased am 10 cbaracters per iich 


S^iAL INTCKFACE CW FOR GEMINI 10 & 15 

r Serial IntBilace Module (Sfi Wl 1 lb.) $05.00 ^ 


PRIORITY ONE ELECTRONICS 

9161 PEERING AVE, CHATSWORTH, CA 91311 

ORDER TOLL FREE C 600 ) 420-5922 - CA. AK, HI CALL C 210 ) 709-5111 

Twms. US, VISA MC, BAC, CtwcK, Money Order, U.S Funds Omy. CA nesiflentsadd Sales Tax. MINIMUM PflEPAlO QHDERilS.OtJ. Include MINIMUM 


SHrPPINGA. HANDLING of $3.00 tu the firsts lbs. pks 404 tor each addrtiofMS pound. Orders over 50 lbs senl Ireight EdlecL Just in case, please inclurieyour 
phdie number. Prices subjject te change wfduuE netice. We will do our best te maintain prices ItieuQ^ Jun^ 1933. Credit Card orders will be charged appmpriale 
Ireigni if you haven't racEivBd yaw Winter '33 Engiieerng Setection gutoe. send $1J00 for your copy tedayt Sate prices lor prepaal orders only. 


RETAIL STORE PHONE NUMBERS: CChotsworth:) (213) 709-5464 - (InineO (714) 660-1411 

[Circle 309 on Inquiry card. byt^ lun* iwa 533 



















































COMPLETE 6 DIT ENTRY lEVEL 
CP/M® BASED COMPUTER SYSTEM 




• Z80B 6 MHz CPU • 2.4 Mbytes of 
floppy disk storage using the best QUME 
DATATRAK 8 drives • Fast DMA disk 
oontnaller • 64 K low power static RAM • 
3 serial RS-232 ports • 1 parallel port • t 
centronics printer port • 20 slot S-100 
IEEE mainframe • Constant voltage trar^- 
former • CP/M 2,2* included • I/O and 
disk drive cables included 


LOOK AT WHATYOU GET. 

UH PTfee 

mim 
im.m 
$zn&.Do 


BMGffriWJl G MNz m CPU 
BRBBTniA OMA DSk Controflei 
BRBBT2MSP Dual QUME and Gabifi^ 
nSBTlfTA 3 S8flal 1 ParaBel 1 Cwtromcs yo 


BUY IT NOW 
FOR ONLY: 


BBBBTfIMI? 64K Sialic RAM 
■RSBTUIBIODI 20 SJ« Mginframe 
BHBBTCmBO CP/M 22* with BIOS 
BHGBieiU 3 PBTt Serial Cabit to Cabirei 
BBftffFCBU Cflfitranics Cabte to Cabinet 
IRPtCSBiaas 5^ OHve Cable 


$inje 
siTi.De 
t t4.0B 
t nM 
t ii.n 



TDTM raRCNASE MLUE; $5206-27 


BRPDBGBTBItT 

SAVE $1711.27! 


PASSWORD 

by 

BELL 212A AUTO/DIAL MODEM 
HAYES SMARTMGDEM COMPATIBLE 





$ 425.00 


PASSWORD pois inicro ctunpuler into a leleammutlng netwarit wi th I 
300/1200 baud speed, programmable auto dtal and atrlo artswar capabilltv, [ 
auiD mode and auto speed setecl audio pbofie Ime iniairtor. and oilier I 
advanced tealures So ample, one button operates it So compaci it mraiils I 
on itie bacJt of a cninpuler with Velcrb* Tba PASSWORD features atl of the I 
same Dperaling speclhcaliofis as the AUTODIAL 212A rrradBm at only a| 
liaciinn ol the cost! 

Pur ii. Utt prkB SALE 

BRQBRPAlSVQiD [sfi wt 4 lbs ) $449.02 $425.001 


TELPAC SOFTWARE PACKAGE 

TELPAG, the USR soltwart package, programs computers to exploit all tbej 
auiom^ic dialing leatures ot the US R PASSWORD and USflA0IAL212A[ 
modems, mtcuding limed calls, ioginhlogafl, custESn phone ditectories, aDces: 
passwords, and much moref 

BiUSRTtlPAOA on APPLE It SPfl seclpr tTIJ 

BBttSRTliRACI prt 8'^ singte density $7ff.D 

(Shioorng Weight 1 tb ) 


SUPER DMM SALE 



HITACHI AUTO RANGING 


NitAchl Dvnal^ A mt l c Jn Llid 


3V2 digit LCD 



• Eight rneasurement functions with auto ranging • Data 
hold leaiore • Continuity Ijeepet • Temperature measure- 
menls {except HnVR35S0) • .5 to 1% accuracy • 10 M 
inpul impedance • 250V overioad protection on all resist¬ 
ance functions • T1UO VOC or S50 VAC overload proieclicn 
on volt scales 

Ustmcr SALE 

BR WTVJiaf so 5% Auloranging OMM S127.00 $ 1 05 


HNHtTYR35?5 25% wild temp 
flRHI11H351D 1% with temp 
HAHIT17D3 Soft carrving 


S15700 Sf JO 
St87,00 Sf OO 

$ IS 


IFLUKEI 



KEITH LEY 


DMMs 


DMMs 



1200 BAUD AUTO DIAL 
OIREQ CONNEa MODEMS 
WITH 10 NUMBER MEMORY 

RIXONinc.1 



standalone or idm k card 


« 0-300 baud or 1200 baud operaiion ■ Auiodial « Tone or pulse | 
dial • Redial Iasi number • Aute answer • 5 second dial delay < 
link 10 another number • wart tor dial tone • 10 number momofy ol up | 
10 60 diaraciers in tengih ^60 charactet field can include 10 codft I 
password, and a descripiiofi ol the called station - single keystroke I 
actuates a number • PC COMmodem operating sottware package | 
for IBM PC™ optwnai • Shipping weight 2 (ba 

UeI Pitce SALE Prlti I 
IHRIXR2IZA Standalone unit $495 00 $47B.0D I 

IDM PC™ compatible MODEM CARD | 

Features ah Ihe same specificatiDfis as standatone unit 
BRRIXPCZtU IBM PC™ modem {2 bs.} $495.00 KTB.BO I 

BRRIXPCG0R1 IBM modem soUware (llb^ t BB.Q91 

BUY THE CARB AHO SOFTWARE 
TOGETHER AHD SAVE!! 

H RniDRIXIBM Card and Software (3 Its} $ 535* OO | 

(SEE PAEE 431 IN MAT ISSUE OF BTTEf 


IRFLMKII 

IRFLUKtl 

IRFLUMni 

UFUiniAl 

uflumioa 


Handheld DMM 2S% Accuracy 
Handheld DMM S% Accuracy w/oond 
Handheld DMM .1% Accuracy 
Handheld DMM .1% Accuracy, Pk. S Hnld 
10A Tni RMS Bencri DMM 
IRFLUgilMl FLURQIOA w/baltery 
naHiltA Low Dhms Tru-RMS Beneti 
BRFL«NltiDr FLUBOiaA w/haltcrv 
DIFUDDtiA 41^ Dicrt DMM w/Fiequency Counter 
n FUldiTA 4 5 digit Handheld DMM 
IRFMOSiA 4 J digil hu-RMS Bench 
BRFLI*S»4llt RUSOSOA w/baherv 
DRfLICtO Sob carrying case 


$144.H 
$in.N 
$104.11 
$M9.K 
$ZS9.» 

tmoa 

$331.00 

$37i.M 

t$4<.0G 

S270.I0 

UM.m 
[SID.fOl fC* 


3.5 digii .5% Acc hamlhetd DMM 

3 5 digii .25% Acc. handheld OMM 
35 digil handheld DMM w/’beeper 
3.5 digit haFMfheld UMM^thermometer Cent 

3.5 dqil haixThetd UMM/thermometee Fa 
4^ d^l handtxHd DMM 
35 digit bench LCD DMM 

4.5 digit bench LCD OHM 

4 5 Agil Oencli LED DMM 
Ilini1l11l1d55 digil bench 
BRilN1f1iin5 5 dipl hench Etue RMS 


RRETHtH 

IlfTNfTI 

liMTNI2l 

linM1l2C 

liETtlXfF 

•RETI1I5 

NETiin 

NETini 

BRETIIITIA 


NKTRIIOA Sott carrying case 


I123,DD 

I13B.0O 

imm 

liGG.Ot 

$200.01 

$$39.D0 

$iBD,aa 

$201.00 

$3$B.0a 

$170.00 

$140.00 


(Itoo) 


BUY A SOFT CARRYING CASE FOR 14 

*WITH THE PURCHASE OF ANY FLUKE OR KEITHLY HANDHELD DMM! 


1200 BAUD AUTO-DIALI 

HAYES SMARTMODEM COMPATIBL 

MODEMS 

$ 495.00 


The AlfTD DIAL 2121 Modam Is a direct cdmecl 0-300 nr 1200 b 
modem tapable of dialing and calling loi you. AUTO DIAL 212A N 
camjilillB k tucHw Ib Bib DC Hiyei SMAimiBDEM~. 


Pvt Hd. 


lid SALE! 


BR0SRADIAt2t21d 100 1230hauld^leigmodem S5990C $495i 


RETAIL STORE PHONE NUMBERS: CChotsworth:) C210> 709-5464 - Orvine:) (714) 660-1411 

»ia« Circle 309 on inauirv card! 

































LAST CHANCE FOR SCOPE REBA TEH 



DUAL TIME BASE! 
CALIBRATED DELAYED SWEEP! 


NO ONE 
ELSE HAS 
LOWER 
SCOPE 
PRICESIl 
£ 


DIRECT FACTORY 
CONSUMER REBATE 
CERTIFICATE 
IRCUIDEDI 

(VaUd 111 rough 
June 30, 1983) 




100 MHz 

a TRACE■4 CHARNEL 

NBIinSM lisl l>riM:)199S(IO 

$ 1449.00 

(Sh^g Weigiii: \S lb£T 

SAVE $546.00!! 


70 MHz 

8 TRACE-4 CHANNEL 

BBBICPISIO LSI Prlca: $1395.00 

$ 995.00 

{Shipping 10 l|>&!l 

SA¥e$400.00!l 


t Probes 
Includeil 
With Each 
ScDpel 



^TXXAM 


>5 MHz 

DUAL TRACE • TRIGGERED 

BIMPIBU List Piicer S950.Q0 

$ 695.00 

tSruippNSi) Weigtit 20 Its) 

SAVE $430.00!! 

INCLUOING REBATE 

-1 


00 MHz I 

DUAL TRACE • DELATED SWEEP 

BBIIPIBH List Pike: $B7S.OO 

$ 599.00 

(SMpping Wetgfil 20 lbs) 

SAVE $326.00!! 

INCLUDING REBATE 


\r RGB COLOR MONITOR 

380 HORIZONTAL UNE RESOUHION 



8DTAXRBBI 

List PricK $399.00 

(Sfi, WL n itis.1 


BQTJUUIIIReB 

Interface cable te IBM $10.00 


BqrrAXiBBAPi 

Apple lie & HI cable tll.i 


WITB APPU II BBB IHTEBFBCE 

$ 359.00 


DgPOBTAXRGBAPL 

List Price: $528.00 


12" RGB SUPER HIGH 
RESOLUTION MONITOR 


600 HORIZONTAL UNE AESOLUTION 

• laMHz bandwidth BOTAXHGGS 

• Linear RGB input provides LIST PRICE: 

unlimited cblof conibintaltons $699.00 

" Compatible with APPLE III 20 lba) 


$595.00 


and IBM P/C 

SALE 
PRICE: 

SUPER HIGH RESOLUTION ROD MONITOR 
WITH AN APPU INTERFACE CARP 
■DPBBRSBSAPL $695.00 

RGD VIDEO INTERFACE WITH M CHARACTER 
ALPHANUMERIC FORMAT FOR THE APPLE He 

SBTM4IIIB0 APPLE Ik RSB loL List $199.00 UU; ltlO.IM 


LEMON" SOURS SURGES 


H-P QUALFTY 0 PERFORMANCE 
AT OUR LOW PRICESIl 



The LEMON, LIME. ORANGE, and PEACH are solid slate and 
EMIRFI noise filters designed to pralect all mini and micro 
computers, wcrd processors^ prirrters. disc drives, and other 
computer-controlled equipment that is plugged into an AC 
power line There may be nothing more terrifying than to lose 
all of your software or data tiles due to a hi^ voltage spike or 
noise from an adjacent eievator, airoonditioner, or any other 
high powered equipment being operated in the nearby area 
With a 1-EMON, LIME. ORANGE, or PEACH, you can be sore 
that the FRUITS of your computer will he protected frnm most 
voltage spikes and EMI-RFI intederences. 

AC SURGE PAOTECTOPLS 

Port Nu. DftcritiliPn Ult Prin SALE PilCE 

BliroiENiH € outlet mauni S^9 95 SU.iS 
HHEPDUME S outlBt 41^''cord $89.50 m.EB 

w/p(wer switch 

«snipping Weighi. 4 lbs. aacp) 

EMI-Iun fILTEAED AC SURGE PROTEaOA 

IREPHOIANSE 8 oullel 41^" cord $139.95 $104.9$ 

w/powir switch 

IREPOPEACH 6 CMtlel wait mount $ 97.50 $ 74.9S 

[SAIopIno Weight: A lbs. eactt} 

, eOLDH IE fNDICATEP BT PJliT NUMHEI 


m 


HEWLETT 

PACKARD 


SERIES 10 PROGRAMMABLE CALGUUTORS 



• RPN Logic • Continuous 
memory • Automatic turnoff 

• LCD ♦ Self diagnosis • 

Rugged construction 

1101 Pdei 


f HP^IOC Ecientilic 
DU IfP-f Adv. scientific 
BR HP-t2C Adv. financial 
BR MF-f 5C Adv soi. w/mairix 
BR HP-IOC Digital 8 Compuier science 

(Shipping WlSfjjht; 3 lb£.) 


S 70.09 
S 90.00 
$120.00 
$120.00 
$ 120.00 


S50.OO 

»moo 

$ 99.00 

$ 99.00 

$ 99.00 


HM1C/CV HAHBHELD COMPUTER SYSTEM 

rm Ri. Dnoiipthfl ■■ Utt prici SALE 

BR RiMIC Handheld coinputer $195.00 Sf 50.00 

BHRMtCI Handheld computer $275.00 52f 0.00 

w/5n thBmemcrv 

BR HPe21D4A Card rpsdcr |W|tt SiSO.OO 

BR Hra2mA Optical Wand BMW i $125.00 $ 09.00 

BR HPS21I1A Cassette drivF ■■ $450.00 $049.00 

BR Hn21«2A Tliennar Printer ' $450.00 $940.00 

BR HPREIBSA Video Idlertace $225.D0 $f 79.00 

(Shipping Weights 5 Its lor each Item al»v<6) 


HIGH RESOLUTION 12" GREEN OR 
AMBER VIDEO MONITOR 



• >18 MHz bamiwtdth! 

• SOO fine horizontal 
resokJtipr} 

• Ccmpctsile video inpul 
BITAIKeUN Green 

OQTAHtfilZIll Amber 
LIST PRICE: $179.00 
(Shipping Welghi 19 Ib^) 


MURAPHONE CORDUSS 

GONDLESS TElfmONE 



eoo 


• 12 buitcMi dial pad * last ruimber called auto reifial • hit^away 
base unit * battery charger plugs Inlc AC CAitld: * includes carry case 
HRMPfiOa/eOI tSh. Wt. 3 ibs.) Ust Price: 


► 


OH SALE HOW FOR OHLY 


ENHANCEMENT MODULES: 

BiiPBIlSOA HP-1L (nodule $125.00 S9S.OO 

Ri NPSII70A Quad RAM module $ 75.DQ $09-00 

HBNPBfiaOA ExiCflded luhctlOhS/ 4 75.00 $$9-00 

memwy module 

BB HPB2reiA ExL memary module I 75.00 $59-00 

Ri NPB2tB2A fime module $ 75 OQ $99.00 

(Shipping Weighis: 1 lb br each llenn above) 


HP-7SC PORTABLE COMPUTER 



I Accepts 4eK Ql applications ROM 
I TiiJtii type typewrtliH like kBytward 

> Ptiweffui: BASIC langiiagt 

> Expandable i£ing Ihe SE]f*e5 41 
peripTiefars and modules 

Bit m^TBC [Sh. W(. 9 lbs.) 

List Price: $995.00 


OH SALE HOW FOB OHLY 


Szi $ 795.00 


SAIi 

PRICE: 


$129.00 


PRIORITY ORE ELECTRONICS 

9161 DEE RING AVE. CHATSWORTH, CA 91311 

ORDER TOLL FREE C800> 433-5922 - CA, AK. HI CALL (213) 

Tama. U.S. VIS^ MC, BAC. dink. Money Orijgr, U.f Funds Only. CA rsskems add Saks Tax. MINIMU M PREI>A[B a9DER$1 


709-5111 

TaniB. U.S. VISA MC. SAC. Check, Money'OrdBr, U.E,FundsOiily.CAfBSl(lents add Cftlt Sales Tax. MINIHUMPREFAlDQBDESTlSXiO.Include MINIMUM 

SHI PPINC & HAlitDIJfiJO of $3.00 Idt Ihe first 3 lbs. phis. 400 for each adcfilienal pound Orders over 50 lbs. sent tielghE coflecL iusl In case, please include your 
phone number. Prices siibfect Ip chansfl withoul nDlice We will da our best lo maintainpricssthrpugh June, 1983. Credit CanJ orders will bechar^appmpriale 
heighL II you haveni received ydur ViTmler '63 Engineering Seleclwn piide. send $1.00 (or your enpy lodayi Sale prices for prepaid wders only. 


RETAIL STORE PHONE NUMBERS: CChotsworfh:) (210) 709-5464 - (Irvine:) (714) 660-1411 


arts a 









































4164 


64K DYNAMIC 
200 NS 


S5>s TMni 2016 


2KX8 STATIC 
200 NS 


$415 


STATIC RAMS 


21 

5t01 

2102-1 

2102L-4 

2102L-2 

2111 

2112 

2114 

21141.-4 

2114Lh3 

2114L-a 

2147 

TMS4044-4 

TMS4044-3 

TMS4a44-2 

MK411fl 

TMM2016-2D0 

TMM201G-1&0 

TllM2d1G-lO0 

HM61ie-4 

HMS11ft-3 

HM«1ieLP-4 

HMB118LP-3 

HM€116LP'2 

Z-6132 


2S8 I 4 
2S« K 4 
1024 X 1 
1024 X 1 
1024 X 1 
250x4 
250 X 4 
1024 X 4 
1024 X 4 
1024 X 4 
1024 X 4 
40» X 1 
4090 x 1 
4000 X 1 
4096 X 1 
1024 X 0 
2040 X 0 
2040 X 0 
2040 X B 
2040 X 0 
2040 X 0 
2048 X 0 
2040 X 0 
2040 X 0 
2048 X 8 
4090 X 0 


(450rx> 
(4S0ns> 
(4S0rts} 
{4S0nBj 
(2S0nj) 
(4S0nii 
{400nt) 
(4S0nB) 
{400ni) 
{SOOrtB] 
(200ns) 
(SSnsJ 
(450ns) 
(300nt} 
(200nE) 
(250ns) 
(200 ns) 
(150 ns) 
(lOOns) 
(200 ns) 
(ISOnx) 
(IZOns) 
(200n9) 
(150 ns) 
(120nx) 
(OOOns) 


Z-80 

2.5 Mhz 


8000 


(cmos) 


(LP) 

(LP) 


(LP) 

(LP) 

(LP) 


(cmos) 

(cmos) 

(cmoi) 

(cinoB}(LP) 

(cmos)(LP) 

(clfl«*)(LP} 

(Oslal) 


LP = Low Power 


Qstal - □ussi-Otatlc 



DYNAMIC RAMS 


TMS4027 

4896 X 1 

(258ni) 

1.99 

UPD411 

4896 X 1 

(306 ns) 

3.00 

MM5280 

4896 X 1 

(308ns) 

3.00 

MK4108 

8192 X 1 

(286ns) 

1.95 

MM5298 

8192 X 1 

(258ni) 

1.85 

4116-300 

16384 X 1 

(SOOns) 

8/11.75 

4116-250 

16384 X1 

(250ns) 

8/11.95 

4116-200 

16384 X1 

(288ns) 

8/12.95 

4116-150 

16384 X 1 

(158 ns) 

8/14.95 

4116-120 

15384 X1 

(126ns) 

B/29.95 

2118 

16384 K1 

(ISOni) (Sv) 

4.95 

4164-200 

65536 X1 

(20Qns) (5v) 

5v95 

4164-150 

65536 X1 

(158ns) (5v) 

6.95 


5V = single 5 voM supply 



EPROMS 


1702 

256 x 6 (1ut) 

4.50 

2708 

1024 x 0 (450ns) 

3.95 

2758 

1024 x 8 (450ns) (5v) 

5.95 

2716 

2048 X a (450nBj (5v) 

3.95 

2716-1 

2048 X 8 (350na) (5 y) 

5.95 

TMS2516 

2048 X 8 {450nB) (5v) 

5.50 

TMS2716 

2848 X 8 (450nt) 

7.95 

TMS2532 

4896 X 8 HSOns) (Sv) 

5.9S 

2732 

4096 X 8 (458ns) (Sv) 

4.95 

2732-250 

4896 X e (250ns)(5v) 

8.95 

2732-200 

4096x8 (200ns} (Sv) 

11.95 

2764 

6192 X 8 (450nB) {5v) 

9.95 

2764-250 

6192 X 8 (250ns) (5v) 

14.95 

2754-200 

8192 X 8 (200ns} (5v) 

24.95 

TMS2564 

6192 X 8 (450ns) (5v) 

17.95 

MC66754 

8182 X a (450ns) (5v)(24 pin) 

39.95 


5v - Single 5 Volt Supply 



EPROM ERASERS 


PE-14 
PE-14T 
PE-24T 
PL-265T 
PR-125T 
t PR-320 




Capacity 

Chip 

6 

Intensity 

(uW/Cm^) 

5,200 

83.00 

6 

5,200 

119.00 

9 

6,700 

175.00 

20 

6,700 

255.00 

16 

15,000 

349.00 

32 

15,000 

595.00 


Z0<1-CPU 

za<i-CTC 


Z0O-DART 

10.95 

Z80-DMA 

14.95 

Z80-PIO 

4.49 

Z80-SIO/8 

16.95 

Z80-SIO/1 

16.95 

Z80-SIO/2 

16.95 

Z80-SIO/9 

16.95 

4.0 Mhz 

Z60A-CPU 

4.95 

Z60A-CTC 

4J5 

ZeOA-DART 

11.95 

ZSOA-OMA 

16.95 

Z80A-PIO 

4.95 

Z&0A-S1O/0 

16-95 

Z6DA-SJO/1 

16.95 

Z80A-S1O/2 

16.95 

Z80A-S1O/9 

16.95 

6.0 Mhz 

ZB8B-CPU 

11.95 

Z80B-CTC 

13.95 

Z80S-PIO 

13.95 


Z 8 OB-DART 19.95 1 

ZILOG 

Z0132 34.95 J 

LZ8871 30 95J 



rCRVSTALS'' 

32.768 ilhz 

1.95 

1.0 mh2 

4.95 

1.6432 

4.95 

2.0 

3.95 

2.097152 

3,95 

2,4578 

3.95 

3.2788 

3,95 

3.579535 

3.95 

4,8 

3.95 

5.8 

3.95 

5,8688 

3.95 

5.185 

3.95 

5.7143 

3.95 

6.0 

3.95 

6.144 

3.95 

6.5536 

3.95 

8.0 

3.95 

10.736635 

3.95 

14,31018 

3,95 

15.0 

3,95 

16.0 

3.95 

17.430 

3.95 

16.0 

3.95 

10.432 

3.9S 

20.0 

3.95 

22.1184 

3,95 

,32,0 

3.95 , 


^ CRT 


CONTROLLERS 

6845 

14,95 

&BB45 

35,95 

HD455055P 

15,95 

6847 

12.25 

MC1372 

6,95 

88047 

24.95 

8275 

29,95 

7220 

99.95 

CnT5027 

39.95 

CRT5037 

49.95 

TMS9918A 

39.95 

DP835D 

49.95 , 



KEYBOARD 
CHIPS 

AY5-237G 11.95 

LAVS-3600 11-95J 


0035 

8039 

INS-e060 

IN&-BOT3 

9080 

BOSS 

0O85A-2 

8086 

8087 


8155 
9155-2 

8156 
0105 
8185-2 
8741 
8748 

, 8755 


8200 


8202 

0203 

8205 

8212 

8214 

8216 

8224 

8226 

8228 

8231 

8237 
8237-5 

8238 
8243 
9250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
8257-5 
8259 
8259-5 

8271 

8272 
8275 
8279 
8279-5 
8282 


DISC 
CONTROLLERS 


1771 
1791 
1793 
1795 
1797 
2791 
2793 
2795 
I 2797 
S943 
I 8272 
UPD76S 
1691 
L 2143 


16.95 

24.95 

26.95 

49.95 

49.95 

54.95 

54.95 

59.95 

59.95 

34.95 

39.95 

39.95 

17.95 

18.95 , 


fCONNECTORSI 

ftS232 MALE 2.58 
RS232 FEMALE 3.25 
RS232 HOOD L25 
Ls -100 ST 3.95 J 


JDR Microdevices 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

m:. 1983 JDH MICRODEVICES, INC. 


6800 


68000 

59.95 

6800 

3,95 

6602 

7.95 

6808 

13.90 

6809E 

19.95 

8809 

11.96 

6010 

2.95 

6020 

4,35 

6021 

3.25 

6028 

14.95 

8840 

12.95 

8843 

34,95 

6844 

25.95 

8845 

14.95 

6847 

11.95 

6850 

3,25 

6852 

5.75 

6880 

9-95 

6662 

11.95 

6875 

6,95 

6860 

2.25 

6883 

22,95 

66047 

24,95 

88488 

19-95 

6800 = 1 MHZ 

66BQ0 

18,95 

60R82 

22.25 

6eB09E 

29.95 

88R09 

29-95 

68B10 

6,95 

68S21 

6.95 

68B45 

19,95 

68B5D 

5.95 


74LS00 


68008 ^ 2 MHZ 

6500 

1 MHZ 


6502 

4.95 

6504 

6,95 

6505 

8.95 

6507 

9.95 

6520 

4.35 

6522 

7.95 

6532 

9,95 

6545 

22.50 

6551 

11,85 

2 MHZ 


6582A 

6,95 

6522A 

9.95 

8532A 

11,95 

654 5A 

27.95 

6551A 

11.95 

3 MHZ 


6502 B 

14.95 


UARTS 

AV3-1014 
AY5-1013 
AY3-1015 6.95 

PT14T2 9.95 

Tfl1602 3.95 

2350 9.95 

2651 8.95 

TMS6011 5.95 

IM 5402 7.95 

IM 6403 8.95 

INS8250 10.95 

GENERATORS 
BIT-RATE 


MC14411 

001941 

4702 

COM5016 
COM8116 
MM 5307 


11.95 

11.95 

12.95 

16.95 

10.95 
10.95 


74L500 

.24 

74LS173 

74LS01 

,25 

74LS174 

74LS02 

.25 

74L9175 

74LS03 

,25 

74LS181 

74LS04 

.24 

74LS189 

74LS85 

,25 

74LS190 

74LSOi 

.20 

74LS191 

74LS89 

,29 

74LS192 

74L510 

.25 

74LS193 

74LS11 

.35 

74LS194 

74LS12 

.35 

74LS19S 

74LS13 

,45 

74LS196 

74LS14 

.59 

74LS197 

74LS15 

.35 

74LS221 

74LS20 

.25 

74LS240 

74LS21 

.29 

r4LS241 

74LS22 

.25 

74LS24Z 

74LS26 

,29 

74LS243 

74LS27 

.29 

74LS244 

74LS28 

.35 

74LS245 

74LS30 

.25 

74L$247 

74LS32 

.29 

74LS246 

74LS33 

.55 

74LS249 

74LB37 

,35 

74LS251 

74LS38 

.35 

74LS253 

74L$4a 

,25 

74LS257 

74L542 

.49 

74LS26B 

74LS47 

,75 

74L5259 

74LS48 

.75 

74LS268 

T4LS49 

.75 

74L5265 

74LS51 

.25 

74LS273 

t4lS54 

.29 

74LS275 

74LS55 

.29 

74LS279 

74LS63 

1.25 

74LS280 

74LS73 

.39 

74LS283 

74LS74 

.35 

74LS290 

74LS75 

.39 

74LS293 

74LS76 

.39 

74LS295 

74LS78 

.49 

74LS2a0 

74LS83 

.60 

74L5299 

74LS85 

.69 

74LS323 

74L586 

.39 

74LS324 

74LS9D 

.55 

74LS352 

74LS91 

.89 

74LS353 

74LS92 

.55 

74LS363 

74LS93 

.55 

74LS364 

74LS95 

.75 

74LS365 

74LS96 

.89 

74L5366 

74LSI07 

.39 

74LS367 

74LSI09 

.39 

74LS368 

74LSt12 

.39 

74LS373 

74LS113 

.39 

74LS374 

74LS114 

.39 

74LS377 

74LSI22 

.45 

74LS37ft 

74LSt23 

.79 

74LS379 

74LS1Z4 

2.90 

74LS365 

74LS125 

.49 

74LS305 

74LSt26 

.49 

74LS390 

74L$132 

.59 

74LS393 

74L5133 

.59 

74L$395 

74LS138 

.39 

74LS399 

74LS137 

.99 

74LS424 

74LS139 

.55 

74L&447 

74L5139 

.55 

74LS490 

74LS145 

1.20 

74L5624 

74LS147 

2.49 

74LS64a 

74LS148 

1.35 

74LS545 

74LS151 

.55 

74L5a68 

74LS153 

.55 

74LS669 

74LS154 

1.90 

74L5670 

74LS1S5 

.88 

74LS674 

74L515B 

.59 

r4LS8i2 

74LS157 

,65 

74LS663 

74L5158 

.59 

74LS684 

74LS180 

.68 

74LS56S 

74LS181 

.65 

74LS608 

74LS1G2 

,69 

74LS509 

74LSI63 

,65 

74LS783 

74LS164 

.09 

81LS95 

74LS165 

,95 

StLS98 

74 LSI68 

1.95 

61LS97 

74LS168 

1.75 

81LS98 

74LS169 

1,75 

25LS2521 

74LS17a 

1.49 

25LS2S69 


function 

MC4024 3.95 

LM566 1.49 

XR2286 3.75 

L 6038 3.95 J 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, S-5 T-Th,, 9-0 Sat. 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDl 
TERMS: For sMppInp include S2 for UP5 Ground or 53 for Lll 
Label Air. Hems over 5 pounds require acfdlllonal shlpplnp c 
Foreign orders, include sulUdenl amountfor shipping. There 
minimum order. Say Area and Los Angeles Counlies add6Vt 
Ttx, 01 her CsHfomlx residents add 6'^^ Sales Tax. We resf 
right lo substitute manutsclurer. Not reiponBible fbr typogr 
errors. Prices are subbed fo change wilhout notice. We will n 
beat any competitor's price provided it is not below our coil 


536 BYTE hiM i^S3 


Circle 207 on inquiry card 





















ORDER TOLL FREE 000-538-5000 


800-662-0279 

(CALIFORNIA RESIDENTS) 


ALL MERCHANDISE 100% GUARANTEED 


CALL US FOR VOLUME QUOTES 


d 19 S 3 JDfl MICnOOEVICES, INC. 


circle 207 on inquiry card. 


BYTE June 19m 537 


2114 9/m 2114 8/110«i 


7400 


.19 

74132 

,45 

.19 

74136 

.50 

.19 

74141 

.65 

.19 

74142 

2,95 

.19 

74143 

2.95 

.35 

74146 

.60 

.29 

74147 

1.75 

.29 

74148 

1.20 

.24 

74150 

1.35 

,19 

74151 

.55 

.19 

74152 

.65 

.35 

74153 

.55 

.30 

74154 

1.25 

.35 

74155 

.75 

.49 

74156 

.65 

.25 

74157 

.55 

.25 

74159 

1.65 

.19 

74180 

.85 

.35 

74161 

.69 

.35 

74162 

.85 

.29 

74163 

.69 

.29 

74164 

.85 

.29 

74165 

.65 

.39 

74166 

1.00 

.45 

74167 

2.95 

.19 

74170 

1.65 

.29 

74172 

5.95 

.45 

74173 

.75 

.29 

74174 

.69 

.29 

74175 

.59 

.19 

74176 

.69 

.49 

74177 

.75 

.65 

74178 

1.15 

.69 

74179 

1.75 

.69 

74180 

.75 

.69 

74161 

2,25 

.69 

74162 

.75 

.69 

74164 

2.00 

.19 

74185 

2.00 

.23 

74190 

1.15 

.23 

74191 

1.15 

.23 

74192 

.79 

.23 

74193 

.79 

.35 

74194 

.85 

.29 

74195 

,95 

.34 

74196 

.78 

.33 

74197 

,75 

.45 

74196 

1.35 

.35 

74199 

1,35 

.59 

74221 

1.35 

1.10 

74246 

1.35 

.95 

74247 

1.25 

.50 

74248 

1.85 

.59 

74249 

1.95 

.35 

74251 

.75 

2.1 S 

74259 

2.25 

.35 

74265 

1.35 

.40 

74273 

1.95 

.50 

74276 

1.25 

.35 

74279 

.75 

.65 

74263 

2.00 

.55 

742S4 

3.75 

.70 

74265 

3.75 

2 75 

74290 

.95 

1.75 

74293 

.75 

.30 

74296 

.95 

.45 

74351 

2.25 

.45 

74365 

.65 

.55 

74366 

.55 

1.55 

74367 

.65 

1.20 

74368 

.65 

.39 

74376 

£.20 

.45 

74390 

1.75 

.49 

74393 

1.35 

.45 

74425 

3.15 

.45 

74426 

.65 

.55 

74490 

2.SS 


:lock 


r II 

RCUITS 1 

)CL) 





LINEAR 





RCA 


LM301 

.34 

LM340(»e 7800) 

LM566 

1.49 

LM18D0 

2,37 

CA 3023 

2.75 

CA 3062 

1.65 

LM301H 

.79 

LM348 

.99 

LMS67 

,89 

LM18i2 

6.25 

CA 3038 

1.29 

CA 3063 

1.55 

LM307 

.45 

LM350K 

4,95 

N£57a 

3.95 

LM1830 

3.50 

CA 3046 

1.25 

CA 3006 

.60 

LM308 

,69 

LM350T 

4.80 

NES71 

2.95 

LMie71 

5.49 

CA 3059 

2.90 

CA 3069 

2.99 

LMaoaH 

1.15 

LM3S8 

.69 

NE592 

2.75 

LMia72 

5.49 

CA 3060 

2.90 

CA 3096 

3,49 

LM309H 

1,95 

LM359 

1.79 

LM709 

.59 

LMie77 

3.25 

CA3065 

1.75 

CA 3130 

1.30 

LM309K 

1.25 

LM376 

3,75 

LM71D 

.75 

LM1889 

1.95 

CA 3000 

1,10 

CA3140 

1.15 

LMSIO 

1.75 

LM377 

1.95 

LKI711 

.79 

LM1696 

1.75 

C A 3091 

1.65 

CA3146 

1.05 

LM311 

.64 

LM378 

2.50 

LM723 

.49 

ULN2003 

2.49 

CA3160 

1.19 


LM311H 

.99 

LM370 

4.50 

LM723H 

.55 

LM2677 

2.05 





LM312H 

1.75 

LM380 

.89 

LM733 

.98 

LM2e70 

2.25 


Tl 


LPii317»C 

3.95 

LM380N-8 1.10 

LMT41 

.36 

LM2900 

.65 



LM317T 

1.19 

LM361 

t.60 

LM741N-14 

.35 

LM2901 

1.00 

TL494 

4.20 

75365 

1.95 

LM31S 

1.49 

LM382 

1.60 

LMT41H 

.40 

LM3900 

.59 

TL496 

1.65 

T5450 

J9 

LM318H 

1.59 

LM393 

1.95 

LM747 

.69 

LM3905 

1.25 

TL497 

3.25 

75451 

.39 

LM318H 

1.90 

LM364 

1.95 

LM74fl 

.59 

LM3909 

.98 

75107 

1.49 

75452 

.39 

LM319 

1.25 

LM3B6 

.09 

LM1014 

1.19 

LM3911 

2.25 

75110 

1.95 

75453 

.30 

LM320(Bee 7900) 

LM387 

1.40 

LM1303 

1.95 

LM3914 

3,95 

75150 

1.05 

75454 

.39 

LM322 

1.85 

LM389 

1,35 

LM1310 

1.49 

LM3915 

3.95 

75154 

1.95 

75401 

.79 

LM323K 

4.95 

LM390 

1.95 

MC1330 

1.69 

LM3916 

3,95 

75108 

1.25 

75492 

.79 

LM324 

.59 

LM3S2 

,69 

MCI 349 

1.89 

MC4024 

3.95 

75199 

1.25 

75403 

.69 

LM329 

.65 

LM394H 

4.60 

MCI 350 

1.19 

MC4044 

4.50 

75494 

.89 


LM331 

3.95 

LM399H 

5.00 

MC1356 

1.69 

RC4136 

1.25 





LM334 

1.19 

NE531 

2.95 

MCI 372 

8.95 

RC4151 

3.95 


Bl FET 


LM335 

1.40 

NE555 

.34 

LM1414 

1.59 

LM4250 

1.75 



LM336 

1.75 

NE5Se 

.65 

LM1458 

.59 

LM4500 

3.25 

TL071 

.79 

rL664 

2.19 

LM337K 

3.95 

NE558 

1.50 

LM1488 

.69 

RC4558 

,69 

TL072 

1.19 

LF347 

2.19 

LM337T 

1.95 

NE561 

24.85 

LMl4a9 

.69 

LM13060 

1.29 

TL074 

2.19 

LF351 

.60 

LM336K 

6,95 

NE564 

2,95 

LM1496 

.65 

LM13600 

1.49 

TL081 

.79 

LF353 

1.00 

LM339 

.99 

LMS65 

.99 

LM1S58H 

3,10 

LM1370D 

1.49 

TL082 

1.19 

LF35S 

1.10 









TLn83 

1.10 

LF356 

1.10 


H = TO-5 CAN 


TO-220 

K 

= TO-3 


LF357 

1.40 



CMOS 


74S00 


74600 

.32 

74S163 

1.95 

74502 

,35 

746168 

3.95 

74503 

.35 

74S169 

3.95 

74504 

.35 

746174 

.95 

74S05 

.35 

74SI75 

.95 

74SOO 

.35 

746181 

3.95 

74S09 

.40 

74S102 

2.95 

74510 

.35 

746168 

1.95 

74S11 

.35 

746189 

e.9s 

74S15 

.35 

746194 

1,49 

74S20 

.35 

74S195 

1.40 

74S22 

.35 

746196 

1.49 

74S30 

.35 

74S107 

1.40 

74S32 

.40 

746201 

8.95 

74S37 

.88 

74S225 

7.95 

74S38 

.85 

746240 

2.20 

74S40 

,35 

74S241 

2.20 

74S51 

.35 

746244 

2.20 

74S64 

,40 

745251 

.95 

74565 

.40 

746253 

.05 

74S74 

.50 

746257 

.95 

74585 

1.99 

746258 

.95 

74S00 

.50 

74S260 

.79 

745112 

.50 

746274 

10,95 

746113 

.50 

74S275 

19.95 

745114 

.55 

746290 

1,95 

746124 

2.75 

746267 

1.90 

745132 

1.24 

746299 

1.90 

746133 

.45 

746299 

6.89 

745134 

.50 

746301 

5.95 

746135 

.89 

74S373 

2.45 

745138 

.85 

74S374 

2.45 

746139 

.85 

74S3B1 

7.95 

745140 

.55 

745307 

1.95 

745151 

.05 

745412 

^.98 

745153 

.95 

T4S471 

4.05 

74 SI 5 7 

,95 

74S472 

4.95 

745158 

.95 

746474 

4.95 

746161 

1.95 

74 6402 

15.25 

745162 

1.95 

746570 

2.95 



746571 

2.95 


INTERFACE 

OTSfi 1.59 I 

8T28 1.89 I 

aT95 
8T96 
8T97 
8T98 
DM8131 
DP8304 
□S883S 
DS8838 

MiSC. 

ULN2003 
3242 
3341 
MC3470 
MC348D 
11C90 
aSHOO 7.95 I 

2513-001 UP 3.95 
L 2513-002 LOW t.95 J 


VOLTAGE 
REGULATORS 


7805T 

,75 

T90ST 

35 

7808T 

.75 

7908T 

,65 

7812T 

.75 

7912T 

,85 

781 ST 

.75 

791 ST 

,65 

78247 

,75 

7924T 

,85 

7805 K 

1.39 

7905 K 

1.49 

7812K 

1.30 

7912 K 

1.49 

7815K 

1.39 

7915K 

1.49 

7824X 

1.30 

7924 K 

1.49 

78L0S 

.60 

79L05 

,79 

78L12 

.69 

79L12 

.79 

78 LI 5 

.69 

79L15 

,79 

78H0SK 

9.95 

LM323K 

4.95 

78H12IC 

0.95 

UAT8640 

1,05 


T = TO-220 

TO-3 



L = 

TO-92 



IF YOU CAff FIIID A PRICE LOWER ELSEWHERE. 
LET US KNOW AND WE WILL MEET OR BEAT THEIR 
PRICE! [SEE TERMS BELOW) 

* Comouier managed Inuentory — uirtualiv 
no oach orders) 

* uery competitiue prices! 

* Friendly stati! 

* Fastserulce - most orders sIHpped within 
24 hours) 


fMostarCard 


^4 4.95 

^9 3.95 , 

75 4.95 

h57 0.95 

Jt 74 11.95 

|632 6.95 I 


IOL71D5 
ICL7107 
ICL7660 
tCL803B 
ICM7207A 
, ICM7208 


9000 

9316 1.00 

0334 2.50 

9368 3.95 ' 

9401 9.95 I 

9601 .75 

9602 1.50 

L96S02 1.95 J 


EXAR 

XR 2206 
Xft 2207 
XR 2208 
Xtt22l1 
, XR 2240 


DATA ACQUISITION 

ADCQSOO 15.55 DAC0808 

ADC0904 3.49 OAC1020 

ADO0S09 4.49 D AC 1032 

ADC0617 9.95 MC1448L6 

^DACOenC 4.95 MCl4QaLS 


4000 

.29 

4527 

1.95 

4001 

.25 

4526 

1.19 

4002 

.25 

4531 

,95 

4006 

.89 

4532 

1.95 

4007 

.29 

4535 

L95 

4098 

.95 

4539 

1,95 

4009 

.30 

4541 

2.64 

4018 

.45 

4543 

1,19 

4011 

.25 

4553 

5.79 

4012 

.25 

4555 

.95 

4013 

,38 

4556 

.95 

4814 

.79 

4581 

1.95 

4015 

.30 

4582 

1.95 

4816 

.39 

4584 

.75 

4017 

,60 

4505 

.75 

4018 

.79 

4702 

12.95 

4019 

.30 

74 COO 

.35 

4020 

.75 

74CD2 

.35 

4021 

.70 

74CD4 

.35 

4022 

.79 

74C06 

.35 

4023 

,20 

74C10 

.35 

4024 

.65 

74C14 

.59 

4025 

.29 

74C20 

.35 

4026 

f.65 

74C3© 

,35 

4027 

.45 

74C32 

.39 

4026 

.69 

74C42 

1.29 

4020 

,79 

74C48 

1.99 

4030 

,39 

74C73 

,65 

4034 

1.05 

74C74 

.65 

4035 

.65 

74C75 

.60 

4040 

.75 

74C63 

1.95 

4041 

.75 

74C65 

1.95 

4842 

.69 

74C85 

.39 

4843 

.65 

74C69 

4.50 

4044 

.70 

74C90 

1.19 

4846 

.65 

74C03 

1.75 

4047 

,05 

74C95 

.99 

4049 

.35 

74C107 

.60 

4050 

.35 

74Ct50 

5.75 

4051 

.79 

74C1S1 

2.25 

4053 

,79 

74C154 

3.25 

4860 

.69 

74C157 

1,75 

4066 

,30 

74C16a 

1.19 

4868 

.39 

74C161 

1,19 

4860 

.29 

74C162 

1.19 

4870 

.35 

74C163 

1.19 

4071 

.29 

74C154 

1.39 

4872 

.29 

74C165 

2.00 

4073 

.29 

74C173 

.79 

4075 

.29 

74C174 

1.19 

4076 

.70 

74C1T5 

1.10 

4079 

.29 

74C192 

1.49 

4001 

.29 

74C103 

1,40 

4092 

.29 

74C195 

1.39 

4005 

,05 

74C200 

5.75 

4066 

.95 

74C221 

1.75 

4003 

,40 

74C373 

2.45 

4096 

2,49 

74C374 

2.45 

4090 

1,95 

74C901 

.39 

14409 

12.95 

74C982 

.85 

14410 

12,95 

74C903 

.05 

14411 

11,95 

74C985 

10.95 

14412 

12,95 

74C906 

,95 

14419 

7.95 

74C997 

1.00 

14433 

4,16 

74C900 

2,00 

4502 

.95 

74C909 

2.75 

4503 

.65 

74C910 

0,95 

4588 

1.05 

74C911 

0.95 

4510 

.85 

74C912 

0,95 

4511 

,85 

74C914 

1.95 

4512 

.85 

74C0T5 

1.19 

4514 

1,26 

74 C916 

2.75 

4515 

1.79 

74C920 

17.95 

4515 

1.55 

74C921 

15.95 

4510 

,89 

74D922 

4.40 

4519 

,39 

74C923 

4.95 

4520 

.79 

74C92S 

5.05 

4522 

1,25 

74C926 

7.95 

4526 

1.25 

740028 

7.05 



74C029 

19.95 


SOUND CHIPS 

76477 3.95 I 

76489 9.95 

Ar3-8910 12.9$ 

AV3-6912 12.95 

, MC3340 1.49J 














2732 *aM 2764 $9“ 


JDR Microdevices 

1224 S Bascom Avenue 
San Jose. CA 95128 -- 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

19S3 JPn MrCRODEVLCES, IMC. 


VISIT OUR RETAIL STORE 


HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 1' 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDER\ 
TERMS: For iNppIng tnclufle 52 lor UPS Ground or tS for UPS 
Lpbel Air. Il«mi over 5 pounds require eddMIonal shipping chA 
Foreign orders. Include eufdolent amount for shipping. There Is i 
minimum ordor. Areo ind Loi Angerei Counties add I 
Tex. Other Catllornlp resldenli add Seles Tax. We reiervi 
right to suhmtitule manutaclurer. Not responsible for typograp 
errors. Prices ire subject to change without notice. We will mat 
beat any compelitor's price provided It is not below our cost. 


CAPACITORS 


TANTALUM 


10V 15V ZDV 2SV 35V SOV 


.22ut 






.40 


-27 






.40 


.33 






.40 

.45 

.47 




.35 



.50 

.68 






.45 

.50 

1.0 



.40 

.40 

.45 

.45 


1.5 




.45 


.50 

.60 

1.8 







.75 

2.2 


.35 

.40 

.45 


.65 

.H5 

2.7 


.40 

.45 




.90 

3.3 


.45 

-SO 

.65 

.50 

.65 

.90 

3.3 


.45 






4,7 

-45 

.55 


.60 

.65 

.85 

.90 

t.D 



.60 





G,8 



.70 


.75 



8.2 







1.00 

10 

.55 

.65 

.HO 

.85 

.90 

t.OD 


12 

.65 


.85 

.90 




15 

.75 

.85 

-90 





18 



1-25 





22 


1-00 

1-35 





27 



2.25 





39 


1.50 






47 

1.35 







5t 

1.7S 







itm 


3.2S 






270 

3.75 










DISC 



IDpI 

50V 

.05 

470 

50V 

.05 

22 

50 V 

.05 

560 

SOV 

.05 

25 

50V 

,05 

880 

50V 

.05 

27 

50V 

.05 

820 

SOV 

.05 

33 

50V 

.05 

.ODIut 

SOV 

,05 

47 

50V 

.05 

.0015 

SOV 

.05 

56 

50V 

.05 

.0022 

50V 

.05 

88 

50V 

.05 

.005 

SOV 

.05 

82 

50V 

.05 

.01 

SOV 

.07 

100 

50V 

.05 

.02 

SOV 

.67 

220 

50V 

.05 

.05 

50V 

.07 

330 

5DV 

,05 

.1 

12 V 

.16 




.1 

50V 

,12 


MONOLITHIC 



.luhmono 

50V 

,18 

.47tlf-mono SOV 

.25 


ELECTROLYTIC 


RADIAL 
.47iir 50 V 


GRADE 

2 e.ooour 30V ; 


.14 

lui 

AXIAL 

SOV 

.14 

.14 

4.7 

16V 

.14 

.15 

10 

16V 

714 

.15 

10 

SOV 

.18 

.15 

22 

15V 

.14 

.18 

47 

SOV 

.20 

,18 

100 

15V 

.20 

.26 

100 

35V 

.25 

.30 

150 

25V 

.25 

.80 

226 

25V 

.30 


330 

1GV 

.40 

:r 

500 

tsv 

.42 

1000 

18V 

.60 


1500 

lev 

.70 

1.95 

6000 

16V 

.85 


WIREWRAP CARDS 

FR-4 Epoxy Glass Laminate 
With Gold’^PIated Contact Fingers 

S-100 BUSS 

I PIOO-I Bane — No Foil Pads. 15.99 

P100-2 Horizontal BUSS. 22.99 

PI 00-3 Vertical BUSS. 22.9 

I PI 00-4 Single Foil Pads Per Hole ..... 23.! 

APPLE 

I P500-1 Bare — No Foil Pads. 1S.9 

P5Da-3 Horizontal BUSS. 22.9!| 

I P500-4 Single Foil Pads Per Hole. 23.! 

IBM 

IIBM-PR BUSS Unes + Pads. 55.0 

GENERAL PURPOSE 

22/44 PIN (.156" SPACING) 

I P441-3 Vertical BUSS, 4.5" x 6". 13.9 

I P442-3 Vertical BUSS. 4.5" x 9". 14.! 

36/72 PIN (.1" SPACING) 

P721-3 Vertical BUSS. 4.5“ x 6". 13.9| 

LP722-3 Vertical BUSS, 4.5" X 9".L 14.! 


IF VOU GAN FINO A PRICE LOWER ELSEWH 
LET US KNOW AND WE WILL RIEET OR BEAT T 
PRICEI (SEE TERMS BELOW) 


OPTO- 

ISOLATORS 


TRANSISTORS sockets 


LED LAMPj 


4N28 

1.00 

MCA-7 

1-50 

4N27 

1.10 

MCA-255 

1.75 

4N28 

.69 

IL-1 

1.25 

4N33 

1.75 

1 LA-30 

1.25 

4N35 

1.25 

ILO-74 

2,75 

4N37 

1.25 

H11CS 

1-25 

MCT-2 

1.08 

, TIL-111 

1.00 

MCT-6 

1.50 

TIL-113 

1.75 



DIODES 


1N751 

5.1 volt zener 

.25 

1N7S9 

12.0 volt zener 

-25 

IN 4148 

(1N 914) £w itch Ing 25/1.00 

1N4004 

4Q0PIV rectilier 10/1.08 

KBP02 

2D0PIV 1-5amp bridge 

.45 

,K0PO4 

400PIV 1.5amp bridge 

.55 


MUFFIN FANS 
NEW UN-USED 

4.6B'' Square 
3-12S” Square 


14.B5 

14.iS 


SWITCHES 

SPOT mini-toggle 
DPDT mini-toggle 
SPOT push-button 


2N9ia 

MP$91S 

2N2102 

2N221S 

2N2218A 

2N2219 

ZNZ219A 

2N2222 

PNZ222 

MP82369 

2NZ404 

2N290& 

2N2907 

PN2907 

2N3e55 

30SST 

2K3393 

2N3414 

2N3S63 

2N3S65 

PN3SE5 

MPS3€3a 

MPS3640 

PN3#43 

PN3644 

MPS3Td4 


.50 

MP537a6 

-15 

.25 

2H3772 

1-85 

-50 

2K3903 

-25 

SO 

2N3904 

.10 

.50 

2N3908 

.10 

-50 

2N4122 

.25 

.50 

2N4123 

.25 

.25 

2N4249 

.25 

.10 

2N4304 

,75 

.25 

2N4401 

.25 

.25 

2N4402 

.25 

.50 

2N4403 

.25 

.25 

2N4B57 

1.00 

.125 

PN491i 

,25 

.79 

2N5086 

-25 

.69 

PN512t 

-25 

.38 

PN5139 

-25 

.25 

2 N 5209 

.25 

.40 

2N8028 

.35 

.40 

2N6043 

1-75 

,25 

2N6045 

1.75 

.25 

M PS-AOS 

.25 

.25 

MPS-AOt 

J2S 

-25 

MPS-A55 

.25 

.25 

TIP29 

.65 

.15 

TIP 31 

.75 


TIP 32 

.79 


HEAT-SINKS 


TO-3 style 
TO-220 Style 


B pin ST 
I 14 pin ST 


18 

pin 

ST 

.17 

.08 

18 

pin 

ST 

.20 

.18 

20 

pin 

ST 

.29 

.27 

22 

pin 

ST 

.30 

2T 

24 

pin 

ST 

.30 

-37 

28 

pin 

ST 

.40 

.32 

40 

pin 

ST 

.49 

.30 

54 

pin 

ST 

4.25 

cell 

ST = 

SOLDERTAIL 

8 

pin 

WW 

.59 

.49 

14 

pin 

WW 

.69 

.52 

1t 

pin 

WW 

.49 

.40 

18 

pin 

WW 

.99 

.90 

20 

pin 

WW 

1.09 

.08 

22 

pin 

WW 

1.39 

1.28 

24 

pin 

WW 

1.49 

1.35 

28 

pin 

WW 

1.69 

1,40 

40 

pin 

WW 

1.99 

1-80 


WW ^ WIREWRAP 
I It pin ZIF t.78 call 
24 pin ZIF i.iS call 
20 pin ZIF 1t.98 call 
2IF = TIXTOOL 
(Zero Inierllon Force) 


r DIP 


SWITCHES 

4 POSITIGN 

-85 

5 POSITION 

-00 

8 POSITION 

,90 

7 POSITION 

-95 

I 8 POSITION 

,95 I 


VS4 


Jumbo 

1-99 

100-J 

Red 

Jumbo 

.10 

.09 

Green 

Jumbo 

,18 

. 15 ] 

Yellow 

,18 

-id 


LED DISPLAYS 


HP 5082-7780 

.6" 

CC 

HIAN 72 

.3'' 

CA 

MAN 74 

.3” 

CC 

FND-3S7 (359) 

,375" 

CC 

FND-500 (503) 

.5' 

CC 

FHO-507 (510) 

,5" 

CA 


BYPASS CAPS I 

.01 UF DISC 100/6J 

.1 UF DISC 100/8. 

.1 UF MONOLITHIC 100/15.1 

RESISTORS 

V4 WATT 5% CARBON FILM ALlJ 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHR 
50 PCS. SAME VALUE ,0^ 

100 PCS. SAME VALUE .02 

1DD0 PCS. SAME VALUE .Ol 
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16K EPROM 


$3“ TMS2532 


32K EPROM 


$595 


MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 
lerSOO pages of manufacturers data 
pets on most commonly used fC’s. 
lludes: 

rTL — 74/74LS and 74F 

;mos 

l/oltage Regulators 
Memory — RAM, ROM, EPROM 
JPU'S — 6800, 6500, Z80. 8080, 
|085, 8086/8 

/IPL) support & Interface — 6800, 
1500, Z80, 8200, etc. 


BEST SELLING 
BOOKS 

lOSBORNE/MC GRAW-HILL 


pple II User's Guide ........ 


pT Controller's hlandbook . . . . 

.9.95 

vOOO Assembly Language 

Programming ............ 

. . . . 16.99 

BASIC User Guide... 


SYBEX 

bur First Computer 

,.. . 6J5 

be CP/M Handbook ........ 


be pascal Har>dbook ...... 


icrcprccessor Inlerfacing 

iTechnLques.. 



RANSFORMERS 

FRAME STYLE 

VAC 2amp 
VAC CT 2nmp 
VAC CT 4ainp 

VAC CT Samp t 

VAC CT 2amp 

PLUG CASE STYLE 

SOOma 
lamp 

2amp 6.95 

DC ADAPATER 

|12 VQC lalactablfl wllh universal adaplai- 

9,95 

■E: Plaa-ia tncludv luMIctent aniounl tar 
ping on abova Itamt. 


DISK DRIVES 

TANDON 
TM100-1 5^4' (FOR IBMJ SS/OO 229.001 
TM100-2 bVr (FOR IBM) DS;/DD 295.001 
SHUGART 

|SA400L 5%-* (40 TRACK) SS/DD 199.95 i 
|SA400 SVa-' (35 TRACK) SS/DD 189.95 
SIEMENS 

PD100-8 a ' $s/oD 

(001 REPLACEMENT) 259.001 

PERTEC 
I FD-200 sw SS/DD 179,95 

FD-2S0 DS/DD 199.95 

MPI 

MP-52 SVi' (FOR IBM) DS/DD 295.001 

NOTE: PfasBa in«tucla auffldant amount tor 
^•hlppfng on abava Itamt. 

CABINETS FOR SVV 
DISK DRIVES 
CABINET #1 «29.95 

■ DIMENSIONS 8% x S’Yis x 
COLOR MATCHES APPLE 
FITS STANDARD 5W' DRIVES, | 
INCL. SHUGART 
INCLUDES MOUNTING 
HARDWARE AND FEET 

CABINET #2 *79.00 

COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

■ DIMENSIONS: 11'^ x5?4 x3W' 
+5V@ 1 AMP, +12V@ 1.5 AMP I 
FITS STANDARD S'A" DRIVES 
PLEASE SPECIFY 

GRAY OR TAN 

NOTE: PImm Inclutfa sutficleni amount tor 
L shipping on above Items. 


JDR SPRiNQ SPECIALS 

SA400 *189.95 

★ 35 TRACKS 

★ REPEAT OF A SELLOUT 

+ LIMITED SUPPLY (AGAIN) 

★ MODIFY FOR USE IN APPLE (EXPERIENCED 
TECHNICIANS) 

I * USE WITH CABINET #1 TO MAKE A BEAUTIFUL 
APPLE COMPATIBLE DRIVE 

MODIRCATION INSTRUCTIONS S1.00 
34 PIN EDGE CARD CONNECTOR MATES TO RIBBON CABLE $3,2S 

MEMORY SALE 

2114 460NS (TMS4045) 8/9.95 100 FDR .99 BB. 

2114 250NS (TMS4045) 0/10.95 100 FOR 1.99 ©a. 

21Q2L-4 LOW POWER 45ons ^ ea. 100 for .49 ea. 


I 4164 2«INS 
HM6116-4 2D0NS 
TMM2016 2D0NS 
2732 450NS 
TMS2532 460NS 
2764 450NS 

COMPONENTS 

LM1488 or LM1489 .69 «. 7805T or 7812T 

16 PIN LOW PROFILE ST 1C SOCKETS 
16 PIN TOOLED WIRE WRAP 1C SOCKETS 


5.95 

Z80A-CPU 4MHZ 

4.75 

8060 2MHZ 

4.15 

8085 3MHZ 

4.95 

8066 BMHZ 

5.95 

6800 1MKZ 

9.95 

68000 6MHZ 


4.95 

3.95 

5.95 

29.95 

3.95 

59.95 


.75... 
100 / 8.00 
.49 EA. 


SPRING SPECIALS ARE GOOD ONLY UNTIL MAY 31. IMS 


POWER SUPPLY 

MODEL 2 *39» 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 
±12 VOLT 1 AMP 

NOTE: PI ease tncluda mulftclenl amount lor 
L atilpplng on above items. 


fCONNECTOBS] 

RS232 MALE 

2.50 

RS232 FEMALE 

3.25 

RS232 female 


RIGHT ANGLE 5.25 

RS232 HOOD 

1.25 

SrtbQ ST 

3,95 

S-100 WW 

4.95 

44 pin ST 

2.95 

44 pin WW 

4.95 

72 pin ST 

6,95 

72 pin WW 

7.95 1 


RIBBON CABLE 



SINGLE COLOR 

COLOR CODED 

pNTAG1 S 

r 

10' 

V 

10' 

10 

.50 

4,40 

,83 

7,30 

20 

,65 

5.70 

1.25 

11.00 

26 

.75 

6,60 

1,32 

11.60 

34 

,98 

6.60 

1.65 

14.50 

40 

1.32 

11.60 

1.92 

16,80 

50 

1,38 

12.10 

2,50 

22,00 


D-SUBMINIATURE 


DESCRIPTION 

SOLDER 

RiGHT ANGLE 
SOLDER 

RlSeON CABLE 

HOODS 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

BLACK 

GREY 

ORDER BY 

DBkkP 

DBxxS 

DBkxPR 

DBwtSR 

IDBweP 

IDBiotS 

HOOD-B 

HOOD 

CONTACTS 9 

2,08 

2,66 

1,65 

2.18 

3.37 

3,69 

— 

1.60 

15 

2.69 

3.63 

2.20 

3,03 

4,70 

5,13 1 


1,60 

25 

2,50 

3.25 

3.00 

4.42 

6.23 

6.34 

1.25 

1,25 

37 

4,80 

7,11 

4.83 

6.19 

9.22 

10.08 ' 

— 

2.95 

50 

6.06 

9,24 

— 


— 



3.50 


For order instruottons s 


‘'IDG Connectors” betow. 


IDC CONNECTORS 


1 DESCRIPTION 

SOLDER HEADER 

RIGHT ANGLE 
SOLDER HEADER 

WW HEADER 

RIGHT ANGLE 
WW HEADER 

RIBBON 

HEADER SOCKET 

RIBBON 

HEADER 

RIBBON 
EDGE CARD 

ORDER BY 

[DHkscS 

IDHkkSR 

lOHxxW 

IDHkxWR 

IDSkx 

IDMxx 

lOEix 

CONTACTS 10 

.82 

.85 

1.86 

2,05 

1,15 

— 

2.25 

20 

1.29 

1.35 

2.98 

3,28 

1.86 

3.50 

2,36 

26 

1.68 

1,76 

3.84 

4.22 

2.43 

6,25 

2.65 

34 

2.20 

2.31 

4.50 

4.45 

3,15 

7.00 

3.25 

40 

2,58 

2.72 

5.28 

4.80 

3.73 

7.50 

3,80 

50 

3.24 

3,39 

6.63 

7,30 

4.63 

8.50 

4J4 


Ir DERING INSTRUCTIONS; Insert the number of contacts in the position marked of the '‘order by" part number listed. Example: A10 pin right angle solder style 

eader wouJd be IDH10SR, 


1993 JOR MICRQDEVICES, JNC. 


* APPLE IS A TRADEMARK OF APPLE COMPUTER CO, 
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SPRING APPLE SALE! 


FD-35 DISK DRIVE 

By MA Systems 
I * Direct Replacement for 
Apple Disk II 

I * Compatible with Apple 
Controller or other Apple 
compatible controllers 
I * Specially designed electronics 
with low power consumption 
I * DOS 3.3 and 3.2 compatible 

* Owner's Manual and Warranty 
Card Included 

I * 90-day Warranty | 

$22995 

QfrtH 

CONTROLLER CARD *89.95j 

'APPLEIIKEYB0ARD*S!9? 

From the Keyboard Co. 

'k Brand New Rev. 7 keyboard — | 
NOT an imitation 
*■ Special Purchase — Supply 
very limited 

* Includes Encoder Board and 
Cable 

APPLE COMPATIBLE 
POWER SUPPLY *99.95 

* Compact Switching Design 
*• All Outputs regulated 

^ Short Circuit and Overload 
Protection 

^ Complete with Apple-type 
plug-in power cord 
^ Apple Compatible —Yethigher I 
output allows more disk drives 
and cards without overheating 
k +5V @ 5A, +12V @ 3A, 

-5V@ ,5A, -12V @ .5A 
k Shfeldedenclosure: 10%" xS'A" 

X 2yi£_ 

VIEWMAX80 

A Full Function 80 column card 
for Apple II* 

2 YEAR WARRANTY 

$19995 


NEW IMPROVED 

JDR COOLING FAN 

FOR YOUR APPLE II 

I * Easy modification — no 

modification of Apple required 
[* Eliminates overheating 
problems 

I * Switch on front controls fan, 
Apple, and extra outlet 
I * Rotron whisper fan is the 
quietest, most reliable on the 
market 

NOW WITH SURGE 
SUPPRESSION 
$69.95 

LW ITHOUT SURGE SUPPRESSION *59.95 J 

INTERFACE CARDS 

By Peri soft 
PRINTERLINK $79.00 

I* Centronics Standard Parallel 
Interface for Apple II 
I * Simple to use — Yet supports 
custom driver applications 
from ROM or Disk 
I -A- Includes card, cable and user's | 
manual 
I * 1 Year Warranty 

MESSENGER $119.00 

* Serial I/O for Apple II 

* Connects virtually any RS-232 
serial device 

I * 6 switch selectable drivers: 

- 4 printer drivers 

- Terminal Driver — 40 or 80 
driver 

I* Includes card, cable and user's] 
manual 

L* 1 Year Warranty _ 


OKIDATA PRINTERS 

* 120 cps, 9x9 Dot Matrix 

* 50% faster than EPSON 

* Parallel and Serial interfaces 
are standard 

ML-82A.....*479*'' 

ML-83A.*699** 

ML-84 PARALLEL . . . *1059** 

CALL FOR PRICES ON 82A TRACTOR OPTION 
AND 82A, aSA GRAPHICS OPTION. CABLES | 
.AND INTERFACE CARDS AVAILABLE 


rJDR 16 K RAMCARI 

For Apple II* 

* Expand your 48K Apple to 6A 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language car| 

* Provides extra memory for 
Visicalc^" 

* Run PASCAL, FORTRAN, 
Integer Basic with appropria^ 
software 

* Highest quality card features 
gold edge connector, socketl 
for all IC's 

NOW WITH 2 YEAR WARRANI 

ASSEMBLED & TESTED ijl 

WITH WARRANTY.'*‘1 

KIT —INCLUDES ALL ftyl 

PARTS & INSTRUCTIONS ...H 

BARE PC CARO «i4 

L WITH INSTRUCTIONS_ I 


' MONITORS 

GREEN PHOSPHOR 

NEC JB1201M 

* 16 £ 

ZENITH zvM-121 

»11S 

COLOR 


^MDEK COLOR1 

*33£ 


ORDER TOLL FRi 


iTiTiBiUTiBiliTiIi, 


800 - 662-0270 

(CALIFORNIA RESIDENTS) 


5V4" DISKETTI 

ATHANA ss SD SOFT . . . 
MEMOREX SSSD SOFT 
VERBATIM SSDDSOFT 
, VERBATIM 10 SECT. HARD 

NASHUA 

I TOP QUALITY - LOW PRII 

Single Sided, Single DensI 
Soft Sectored with Hub Rl| 

$19.95 BOX OF 10 




JDR Microdevices 

1224 S, Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

« JDR MICnODEVICES. INC. 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. Il 


PLEASe USE YOUR CUSTOMER NUMBER WHEN OROERI 
TEAMS: For ihCppfng Include |2 for liPS Ground or $3 for UPS 
LatKl Air. Ifemi ovor 5 !»undi naqulra adcNIionpr shfppf^ng cfMi 
Foreign orctwr*, Include lurtlclent omounl f or ifilpplng. There lai 
ifilnlmum order. Bey Area end Loi Angeles Counties add GVz'^ £ 
Tei. Other Cftllfornis residents edd Sales Tex. We reservf 
right to substltule menufeeturer. Not responsible for fypogrepl 
errors. Phces ere subject to chenge without notice. We wilt matt 
beet sny competitor's price pfovtded It is not below our cost. 

- APPLE IS A TRADEMARK OF APPLE COMPUTER CO. 
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Unclassified Ads 


NEEDED; WouW apprectale any unprotected 

science, matli. engineering, or u^i^ programs tor use by a 
bJind iiuc!en[ studying engmeeong wrtb an Apple fJ Pius and an 
Echo H voice ^nthesizer who cannot use protected software. 
Also, would like to cofrespond wrch anyone knowleclgeabJe 
about ^ntheslzers, unprotecting software, and/or altering pro¬ 
grams to work with voice. WiNing to pay fOr altered prograrr>s 
that work. Lawrence Sllverminct 143 Waver^ Ave., East 
Rockaway. NY 115TB. [516i 387-2638 
WANTED; An Apple 11 Plus dub is forming Jn Sarajevo. 
Yugosfavia, city of the XiV Winter O^mpic garrws. AH dona- 
lions In software and optronai hardware will be greatty 
welcomed. In return will send Olympic games memorabilia. A. 
Salihbegovic. Mlade Bosne 1C 712IQ Hidza, Yugoslavia. 
WANTED; Church youth group needs computers, pnnters, 
mohtors, or firmware cards for education program' particularfy 
Apple-compatible equipment. All Oonatfons are ta* deductible. 
Mike Yard, Westchester Christian Church, 0740 La Tijera Blvd„ 
Los Angeles, CA 90045. [2 Ilf 645^344 
WANTED; Christian organization seeks TRS’80 Mocfel Iff as 
donation. Gtfts are completely tax deductible. Rev. Wallace 
Schulz. RktS. Box 65. Pacific, MO 63069. f3l4) 257-4444 
WANTED; A progressive high school needs small personal 
compucers (Apple. Commodore Franklin. IBM, etc.) for teach¬ 
ing Ntetacy and piogramming. Your donaticwis are fpily tax 
deductible. Wm Martih, Department of Math and Science, 
Naples Academy, Naples, FL 33999. (8 I 3f 455-1Q87. 
WANTED; A ranprofit public TV station i$ seeking tax- 
deducrtble donations of computer systems, modems, terminaJs, 
and Datapoint-compatible peripherals. Certified receipts will be 
furnished- KBOFTV 12. POB 427, Sroomfieid. CO 00020, or ask 
for Jane or Paul at (103) 469-5234. 

ATTENTION: System operators. builetrcHboard owners, 
and modem users: 1 am compiling a list of nationwide public 
buNetinHboaid and time-sharing ^sterns as a research prqect 
that will be pubfished later this year. To have your favorite sys¬ 
tems Fisted, send aN updated lists and descriptions. (Sysops and 
owners; include details about your hardware, software, operat¬ 
ing system, arid hours, etc.) Thomas Baird. 6592 South Steele, 
Lrttleton, CO BOI2I, (303) 795-7363 
WANTED: Young, creative rndividuaJ. Must be a mathe¬ 
matician. computer speciaifst and a logical ^Sterns analyst. 
Familiarity with all aspects of ring theory and advanced theory 
of logic. Willing to spend rwo to three years In onglnal ana^sis 
In a three-way partnership to develop new, diagnostic pro¬ 
grams that Jearn by expenence. Algebraic aspect has been par¬ 
tially devetaped by a former research mathernatician and bush 
nessman. E.D. Goodrich, 1744 Lament NW, Washington. DC 
20010 

WANTED; Anyone rniefesied in conmbuting or subsenbang 
to a new newsletter. Languages, devoted to the Inrprovement 
of existing microcompuier iar>guage$ and the development of 
better ones. The first Issue should be published soon, depend¬ 
ing on the response received. Send a SASE- Ronme Hunter, 
lHarrif>gEon Hall, Saint Thomas University. P06 77, Fredericton. 

I New Brunswick. ElB 5G3 Canada. 

WANTED; A Timex-Sinciair users group is forming in the 
Icincjnhati. Ohio. area. Anyone Interested, please call Richard 
Uohnson. iSIlj 025-1449, 

|wANTED; Information for a new users grenup forming for 
Ithe Corrimodote VlC-20. Tips, programmlrig, articles, etc. all 
Iwelcome. J M Mott Jr., 800 Lea Crest, Memphis, TN 38109 
hx^ANTED: Information concerning UTTON ABS Model 30 
■Printer. Need circuit diagram, service manual, data rate, etc. I 
jam trying to interface it with a Sinclair 2X81. Wayne Firrger, 
ItoB 16422. Jacksonville, FL 32245. 

FOI? SALE: 43k Apple rr Plus, Apple Slleniype printer with 
tontioJler, and MSR fan. Manuals included' SIOCX?. Jerry 
Kozak. 55 Van Siden Ave., BroDk^n, NY (1207. |2|2] 
fc27-325l before noon 

IfOH SALE: NSCBOO evaluation board. Won in contest 
Iwver used. New S49S, sHF S250 Jim Peter. I60T2 Falls Rd . 
fcparks. MD2n52, [301) 771-4062. 

FOR SALE: Heath H-19 with anti-gJare white screen. Fully 
Bssembted. in exceHent corxIFtjdn, all manuars irscluded: S500. 
Iwiniam E, Severance Jr,, Center LovelF. ME 04016, (207] 
P5-I5I5. 

FOR SALE: TRS-60 Model If, CP/M software, and some ha rd- 
lA/ame. unused. Upgrading rny systems. Send SASE for list. Rob 
lee. 25 Amaryllis Ave., Waterbury, CT 06710. 

FOR SALE: TRSBO software: nearly 50% off on odginai 
lassette tapes for TRSBO Models I and 111. These are all new 
IrJgfnals mostly of arcade-^e games, aFso some utilities and 
iKfocational programs. Win consider tracfing. Send a SASE for a 
lee tlsi. Dr. Michael W. Ecker. Luzerne 0. Viewmorw Vtlrage, 
Lranton. PA 18508. 

FOR SALE: TRS-BO Model J, Level 2. all onginal equrpment 
■vrch keypad and lowercase driver, 4BK system wirh expansion 
Iterface. Vista VnBO 40^track disk drive. NEC PC-8023-AC 
Irinter wijh S.5 by 11 -Inch tractor-feed paper (about 1500 
fcrms) Excellent software library includes BIG S. Scripslt, 
fceaihmaze, and others; S f 625 or best offer, shipping included, 
I ashler's check or cleared bank check, kari Ryan, 16400 Mount 
IraratO.. Fountain Valley, CA 92700, (916) 752-4744 


FOR SALE: Atari 400 personal computer with 32K of 
.memory, BASIC cartridge. 11 games and programs on cassette 
Almost new. S350' firm. Also. 21 garrws on cassette for Atari 
computers: 510 each Rick Bloom, 100 Dehaven Dr. Yonkers, 
NY 10703, (212) 986-9666 between 9 and 5. 

FOR SALE: SSB 6809 microcomputer with OS9 32K. DCB 
4A, dual S-rnCh disks, four serial and two parallel ports Soft¬ 
ware (nefudes OS9 Levef I, Basiconine. ASMX, editor, super 
debugger, A little over a year oW. S4200 retarl value: S 300G or 
best offer. Harry Fair. 1952 South Holland, Lakewood, CO 
80227, [303] 773-13 f3 or 985-7419. 

FOR SALE: Altair 3300 with 43K. Pro Tech VDM board, 
video modulator, one serial and four parallel ports. North Star 
disk and controller., keyboard, Ffi-40 pnnter. 4K' and 8J< cassette 
BASfC North Star BASIC, FORTH. Allen Ashley Macro 
Assembler, air manuals, extra 4K board, cassette jnterface, and 
hardware. £1200 plus shipping Damran Sanlcatto. 13401 
Morgan Ave. S #100, Burnsville. MN 55337, [612} 094-2794 
FOR SALE: Tefevideo Model 950 video terminal and 
Teletype Mcrdef 43/20 with tractor-feed attachment. Both in 
mint condition; S750 each. Rjckr fl. Rovner, 944 Robin Rd.. 
West Amherst. NY 14228. (716] 688-8974, 

WANTED: Used Sorcerer S-100 expansion unit or Extdy 
S-TOOinterfece card. Yvon Mayo, 930PembridgeCf., Kingston. 
Ontario K7M 6CB, Canacia. [613] 384-3081 evenings 
WANTED: College student needs surpius, used, or damaged 
computers, parts, or other related equipment. 1 wlN pay ship¬ 
ping for reasonably priced equipment, Scott R. Gagnan. Box 
2232. APO. NY 09130. 

FOR SALE: Used printed circuit boards from an IBM com¬ 
puter system, 20 to 30 componenrs per board (tranSHtors, 
resistars. diodes, etc.); minimum 20 boards, lOiT per board. 
Check or money order. Stephen Grot. RD # I. Chadds Fcjrd. PA 
193 r 7 

WANTED: Data [articles, books, etc.] relating to floppyndisk 
directories and disk layout to recreate a blown disk, fnterest is in 
personal computers, word processors, etc. Bril Oil ADC. 14272 
Chambers Rd.. Tustin. CA 92680. (714J 731-9000. 

FOR SALE; BrarwJ new Microefasys System 2 krt- 6-sloi S -100 
with enclosure, 64-key keyboard, processor board with both 
6802 and 6809, VBIB video board. 32K [BIC populated) 
2 f 14-RAM board, power supply, BASIC, assembler, 
disassembrer. and games. Still m box. was £729. Asking £350. 
best offer, or swapfor AIM65. Used Dynatyper IBM Setectrre in¬ 
terface for TRS-30 Model 1 with software; £220 or best offer I'll 
pay shipping. Joseph Lp, 9213 BerTichley, Houston, TX 77099. 
(713] 495-4359, 

WANTED: Existing package to convert civil calendar dates 
to their equivalent Jewish calendar dates. Harry Edwards, POB 
403. West Hartford. CT 06f07. 

FOR SALE: Commcidore PET 4032 WJth graphic keyboard, 
3.0 and 4.0 BASrC. 40-40 dual-disk drive uniL and two cassette 
dnves. Software and other accessories available. Bruce Loe, 322 
South Bonner, Hope, AR 71001. [000] 643-[577 ext. 126 days 
and (501 ] 777-5080 evenings and weekends. 

WANTED: Motorola user manual and documentation for 
MEK 6802 D3. MEK 68MM32. MEK 6eRR. MEK 6310, 5cort 
Tillman, 49 fO West Mossman Rd., Tucson, AZ S5746-. 

FOR SALE OR TRADE: New Osborrie I with all software 
and manuars. Will consider Apple II or Commodore including 
VIC-20 or 64. R. C. Nlckfin. Physics Dept.. Appalachian State 
Univ . Boone, NC 28608. (704] 262-3091 or 264-2921 
WANTED: [ have a growing and diverse coliecticm of pro 
grams for the IRS-SO Moder 1. Level il. Am interested In swa)> 
ping or trading games, utilities, and home programs. Send 
Jrstmg of your programs along with name and address. Clifford 
Albuty, 6252 North Lee SL #41, Morrow, GA 30260. 

FOR SALE: Texas Instruments editor/assembler for the T1 
99/4 A home computer on 5 54-inch disk with 470-page manuaf 
and Tombstone City on 5 W-inch disk with the Command 
Module cartridge Never used, best offer over £85 Wm den 
Solar, (212} 797-7239 weekdays I-4 p.m. ET. 

FOR SALE: H-HA 1 28k total; one parallel and two senaF 
ports. LTC. KEVTT, H-27 controller, boxes of documentation, 
extra backplane, wire-wrap cards, and software; £2500 or best 
ofTer. Warren Burweir. 1171 BoyJscon Sl #33, Boston, MA 
02116, (617] 266-4822. 

WANTED; Nctronics Explorer-SS Level A terminal and 
FasterTm64 terminal or the special Microsoft BASfC pak, Robert 
W. Schu, 8304 West SummerdaJe Ave., Chicago, IL 60656, 
[312} 631-5286. 


FOR SALE OR TRADE: F-fO Star Writer. 40 cps, letter- 
quality printer, with optional rractor-feed. Can support either 
parallel or serial interface. Owned almost a year, hardly used, 
perfect condition. S1100 [50% off list pneej Lionel GeJtman, 63 
RadtkeRd.. Randolph, NJ 07869. [201) 328-0719 after 7 p.m, 
WANTED; Owner of new Epson HX-20 computer would 
like to correspjond and exchange programs and Jdeas with 
other Epson owners. James Phillips Jr., 14226 Woodland 
Ridge. Baton Rouge. LA 70616. 

FOR SALE: Printer terminal with full keyboard and DEC 
writer 2 fLA-36) with RS-232C Up to 14-inch-wide paper trac¬ 
tor feed: 1 10. 150, and 300 data rates. Upgradable to 1200 + 
bits per second. In mint condition with original user manual; a 
real workhorse. First offer over £ 1000 (plus shipping] Abbott 
Rhoades, POB 5551. Santa Monica. CA 90405. 

WANTED: Used Apple il Plus computer. Advise on age, con¬ 
dition, accessones [il any], and price. M. Ajmani, 2355 Corona 
Coun.. Berkeley. CA 94708, [415) 548-2228 
FOR SALE: 1MSA1 8060 microcomputer with 40K-byte high¬ 
speed RAM j4MHz), and one parallel and two serial I/O ports; 
£600. MierppoirS 1053 Model II dual ftoppynclisk drrves with 
contiolter SSOD. Hazeltme 1500 display tetminal; £600. Mint 
Condition, willing to sell separately. Dale Pischke, 2914 Rising 
Star Dr., Diamond Bar, CA 91765, (714] 598-9401, 
WANTED; Quest Super ELF owners to form an "ELFnef’ 
and exchange ideas and expenences by mail. I have a Super 
ELF Version 4.0 with 32K dynamic memory, 256 by 192 Super 
Color Graphics board. Serial and parallel I/O. Qued" Super 
Monitor V2.1. and Super BASIC VS.O, I am eager to hear from 
people who run this version of BASIC, or later ELFnet, Bob 
Margolis. 11357 Columbia Pike #D-6, Silver Spring, MD 20904. 
FOR S ALE: IMSAI 3030 computer with lO-siot S-fOO bus, 
64k cfynabyte RAM, MPU-A 80^ pnxessor board. ZPU 280 
processor board Z3 6. SM8. SIO. MJO, Godbout terminator. 
£900. R. Roflock. 2315 Lee Ave.. Melbourne. FL 32901. 

FOR SALE: Cromemco System 111, 64K, two 8-inch disk 
drives. Tua it board £ 1900 SOROC IQ 120 terminal; £200 with 
above. QUME Sprtnt 5 pnnter [coa £3400) £2000. All in ex¬ 
cellent condition. Wril sbrp UPS on receipt of certified check. J, 
Maley. 7625 Northwest McDonald Place, Corvallrs. OR 97330. 
WANTED: Time Zone player needs help through the mazes. 
Will assist through or purchase master solutions. Ben Bennett 
M.D., 2809 Plum CourL, Kokomo. IN 46902. 

WANTED: Schematic for TRSeo Model | computer and ex¬ 
pansion interface Also, want inoperative Modei J computers 
and equipment for parts. Send details and prices. Michael Ulik. 
J'12 Mar Wey. St Peter, MN 56062 

FOR SALE: Hewlett-Packard S5A desktop computer: jn- 
dudes 32K RAM, ROM drawer. Advanced Programming ROM, 
documentation programs, and cartridges Excellent condition, 
about a year and a half old, reasonable offers only. R. H. Sekaly, 
Apt. 7-1179, Esquimalt Rd., Victoria. BC V9A 3N6. Canada. 
(604] 382-0978 

FOR SALE: Cariymg cases for the TRS^BO Model I one case 
holds the keyboard with a power plug and cassette: the other is 
for the TRS-SO video monitor: £ 50. Also. I would like a copy Of 
the JPC TC a cassette Ben Leff, 2134 Mountain Vista Dr . Err- 
cinrtas, CA 92024, [619] 436-1990. 

FOR SALE: Texas tristrumencsaiORO dot-matrix prmcer. RS- 
232C serial interface, 150 cps, full options rncluding vertical- 
forms control and co^mpressed print. Factory maintained and in 
mint condition Asking £900 or best offer. John Mulligan, POE 
3461, Van Wuys. CA 91407, [213) 406-2304 
WANTED: Apple II programs to swap: games, home, and 
business. Send tape or drsk with your name and address. Also 
looking for people interested in corresponding. Gil iNed(arj, Via 
Maufo Rota. 6 Milan, Italy, Tel. 0276880387; Telex 333504 KIN 
Ml I 

FOR TRADE: I would like to swap TRS-80 Models l ari'd III 
games or utilities. Send a cassette with 5orT>e of your programs, 
and I will return It with the heS of mine. Gajy Hariper. POB 371. 
Fuquay-Varina, NC 27526. 

FOR SALE; Complete microprocessor training compuler. 
Heathkit ET340D. ETA3400 with 4IC RAM plus H-9 video ter- 
mrnaJ: £500. Prek-up only. John Siegel, IBl Columbia Ave,, 
North Flainliefcf, NJ 07060, [201) 753-6507. 

WANTED: Fiocessor Tech software andfor documentation 
for use on SOL-20 computer. Also, software and/or documen- 
tation for Expforer-S5 which uses Exatron Stringy Floppy. Will 
buy or trade. F. forio, 22 Midship Lane, Patchogue. NY 11772, 
[516) 758-6625 evenings. 


UJyCLASSJFIED POUCY: Readers who have computer equipment to buy, seJ[, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion in the 
Unclassified Ads section. To be considered for publication, an advertisement must be non- 
commerciai (individuals or bona fide computer ciubs only), typed double-spaced on plain 
white paper, contain 75 words or fewer, and Include complete name and address. This ser¬ 
vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement Is appearance in an issue of BYTE as we engage in no correspondence. Please 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTEfMcGraw-Hill, POS 372, Hancock, NH 03449. 
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Unclassified Ads 


FOR SALE; with 48K. dfsk dnve. anti-glaiie scneen, 
HDOS. ar>d HUG subscripfen. Hardfy used: $ 1400. HeatM H-H 
pAnler^ never used: i350. Steve Ha, ) 0S55 Meacfowgfen #710, 
HcMSKia TX 77042, f7T3f 977-653'?. 

FOR SALE; SSei8b09 system tn e?<ceJ(ent condrt»on, 56K. 
OCB4aFPC, two^ DSDDf760Kt dnves, 2S/2P I/O, ctock, OS9LI 
mujblEasfcing iMWBASlC09. ED. ASM. DebugL Scneenedltor, 
and Database software. H-19 temnlnaf wfih utiJitres. CompJele 
system less printer S3800 Doug Ramers. 245 Cambndge Rd- 
Camdea DE 19934. [302| 674 6306 or 697 3444 
FOR SALE; TFSBO 16X LeveJ 2. includes all originai equip¬ 
ment, iots of books and software, three editor-assemblers, and 
eight ir>smjction cassettes. Joe Smith, 296 Spanish Dr,. Las 
Vegas, wa9J W. 

FOR SALE OR TRADE; Tektronix 4013 graphics terminal. 
RS-232C, hi-res green storage dispEay, with maintenance and 
user manuals. Scope communicates but will not display 
characters — can be repaired by Tektronix or fix yourself. Price 
new, over S7S00: askrng S995 or agreeable trade. Send SASE 
for copy of description from catalog, ff I Rk it before it's sold, the 
price will increase. Brent Carter. 3906 Sedgegrove fid., Greens¬ 
boro. MC 27407. f9l9j 854-2 764. 

FOR SALE; EVTE issues tf I .ifE. and #■? Mini condition, make 
an offer. Robert A. Maitin. 32 Orlea St.. Westville, IL 6I8B3, 
(217) 267-2484 after 5 p.m, 

FOR SALE; Sorcerer 48K ModeP ll. Amdex T 2-Inch monitor, 
Exidy fioppi^disk subsystem, two Exidy Roppy-disk add-on 
units. C, Itoh dot-matrix printer, C. Itoh daisy-wheel printer, and 
CPM 2.2. In ongmaf boxes, never used. Alt for $3000 or best of¬ 
fer. R. L. Mouser. Trinity University. 715 Stadium Drive. Box 
2079, San Antonio. TX 70212. [512) 820-0503 or 546-7 f I I. 
FOR SALE; AjM-65 Memory-Mate expansion board by 
Forethought Products I6K: new, sliH in box. Complete with 
manual: $250, R. C. Eslier. 1825 Flonda Rd., Durango. CO 
01301, j303) 24M963 after 7 p.m. 

FOR SALE; ExpandaPET memory-expansion board with in¬ 
stallation rnstructtons. Adds 24K to Comnwctore PET or CBM 
computers, if 40. John Wilcox, I DOS I Boyce Rd., Chelsea. Ml 
48) le, (3131 475-1224 


FOR SALE; Two MTS/Altafr8800b systems. System #! with 
64K, 3 disks and controrler. Lear-Selgler ADM3A, QUME Sprint 
3/35 and interface. Autostart, DOS. and BASIC: $3750, System 
il with 32K, cassette interface. SASIC tn ROM. QUME inter¬ 
face, 2-SiO serial card, Ijear-Seigler ADM3: $2750. Also. I6K 
2716 FROM card, 0K Program Saver PROM programmer card, 
and diagnostic card. Claude Hill. 820 Redwood Dr., Nashville, 
TN 37220. (615) 333-4743 evenings and weekends. 

FOR SALE; Back Issues of BYTE m good ccndition beginning 
WFth #1. 9/75 to 5/76 and 12/76 to 3/77. Asking $5 per issue. 
Prefer to sell all issues at once. Robert Ertcksorr. 1426 Boulevaj-d 
Ave.. Havre. MTS9501. 

WANTED: Does anyone know of a company that sells disk 
controller boards for the TfiSnBO Model Ilf? Also, controll&rs that 
Will handle S-inch disks fand/or hard drives). Need rnformarion 
on what RAM locatian DOS [LDQS. NEWOOS, TRSDOS. eic.) 
loads. Scott Hamilton. 225 Grandview St., Bennington, VT 
0520). 1802) 447-7994, 

FOR SALE; Aitair 8800b. 32X RAM. two active parallel ports. 
SSM Video card, and Selectrlc terminal with special parallel inter¬ 
face; ali with complete schematics. Also, modified 12-inch 
black-and-white TV. keyboard, and two 5W-incn rioppy^lisk 
drives Disk software includes DOS, extended BASIC, user- 
developed word processing, and disk teadAvriie In hexa¬ 
decimal or text, disk editing, and others. All original documenta¬ 
tion plus program instruction for $3500. Earl Sanders. 519 Ox¬ 
ford Court Oriando. PL 32803. [305) 094-49)7. 

FOR SALE; BYTE 9/76 to present, MCrocorTiputing, 2/80 to 
present. 73 Magazine 5/79 to 4/62 Also. Motorola Mrcor 
Xe3fiTA3404AA 110W hr-band with preamp, wide-spaced ex¬ 
citer and receiver, all accessorws. Multi-PL control head, and srx 
reeds. Main receiver. I42-ID5.S. 2nd receiver: 150.8-162, ex¬ 
citers: 140-155. and three channel elements' T 143.9, TI4G.I5. 
and R148.TS, Good working condition, but sold as is. Manual 
available. Make an offer. K. Varley. 1740 Chew St., Allentown, 
PA T0IO4.12151 433-8696. 

FOR SALE; DEC VT- 1 32 with RS-232 printer-pon option. Ex¬ 
cellent condition. $1500. Mitch Che. Suite 201. 5221 Central 
Ave.. Richmond CA 94804, [415) 527-9876, 


BOMB 


Monitor Box 


Artl- 


cfe # 

Page 

ArtkPe 

Author(s} 

I 

35 

Use AD PCM for Highly Intellrgible Speech Synthesis 

Ciarcra 

2 

54 

Sunrise Systems 

Roberts 

3 

74 

The GaviJan Mobile Computer 

Lemmons 

4 

96 

DrgitaJ's Professionai 300 Series 

Mel ling 

5 

104 

A DEC On Every Desk? 

Snyder 

6 

110 

Tight Squeeze: The HP Series 200 Model ! 6 

Monahan 

7 

128 

Texas instruments' 99/2 Basic Computer 

Littlejohn, 

Jander 

8 

138 

implementing Minicomputer Capabilities In a Desktop 
Microcomputer 

Nayfer 

9 

150 

A Machine for Afl Processors; The Fujitsu Model 3 6s 

Clingingsmith 

ro 

168 

The Pronto Series f 6 

Hansen 

f 1 

186 

A Sleek import.- The Docutel/OlFvetti M20 

Meifo-Grand 

12 

194 

Modular Architecture 

Kavuru 

13 

208 

Digital Research's DR Logo 

Kildafl, 

Thornburg 

14 

230 

An Inside Look at MS-DOS 

Paterson- 

15 

256 

BYTE West Coast: A Guided Tour of Visl On 

Lemmons 

16 

2S2 

NEC PC-S20I 

Wszofa 

17 

288 

HMS3264 EPROM Programmer 

De Jong 

IS 

298 

Eieccrohome SupercoJor Board and Color Monitor 

Swanson 

19 

306 

The User Goes to the Faire 

Pourneffe 

20 

339 

Design Philosophy Behind Motorola's MC68CX)0, 

Part 3: Advanced Instructions 

Starnes 

21 

352 

The Bazeries Cylinder 

Prlsco 

22 

387 

AVL Trees 

Maurer 

23 

395 

Buifd a Simple Lrght Pen for the Apple lE 

Lip 

24 

411 

UseCs Column; Zenith ZHOO, Epson QX-10, Software 
Licensing, and the Software Piracy Problem . 

Pournelfe 

25 

450 

The 8086—.An Architecture Tor the Future. Part 1: 
introduction and Glossary 

Heywood 


FOR SALE; Motorola display XM70]-f0A in good shape 
with an F8 processor board. The board could be easily repaired. 
Display and board contained In a video-game cabinet. Vou pay 
shipping First $250 takes. Also, TRSr80 Model I drsk^diior. 
assembter. MacroBO, £drt-80. Lihk-eo. Cref-®5, and FORTRAN 
librajy: $50. Barry Nicfrolson, Rt, I, Box 78. Ingalh, KS 67853 
FOR SALE; Extended BASIC TT?S^ Color Computet 32 K 
(64iC wrth modificatidn) with disk dnve. two disks fone with 
homebrew utilities), dust covers, drsk-storage box, and cassette 
cable: $900 Aiso, Joysticks; $15. Space Assault: $20. Skiing: 
$20, Ches$: $30. EdPtor/Assembler: $35, and printer cable: $4. 
About a year and a half old, in new condition,, with original , 
boxes and manuals. N. T, Schneck, 221 Fancher Ave.. Buffalo. 
NY )4223, (716) 835-9075, 

FOR SALE: Microsoft BASIC in ROM; four 2716$ for | 
Netronics ExplQrer-8S ccsmputer. Ail documentation includecf: 
only 3 few nrvonths old. Paid $99, asking $45; check or money | 
order, i will pay postage, ken Hoffman, 2112 I fOth Lane.NW, 
Coon Rapids, MN 55433, (612) 451-5600 days and 757-3404 ] 
evenrngs. 

FOR SALE; SfOO boards; Polymorphic video interface with I 
graphics, 128 by 48; $50. modified TV monitor: $30. Tarbell 
cassette interface: $45,. cassette recorder: ST 5, SSM SK static I 
RAM: $65. Godbout SK static RAM; $65, Veaof Graphic PRO-1 
M/RAM; $25. IMSAI4K static RAM jless RAMs|: S20. Oocumen- [ 
ration included, Dan Golowka. (2T3J 705-6631 evenings. 

FOR SALE; Heath H^e. serial T/O. cas^tte inierface. 32KI 
RAM, 3-port parallel board, disk controller and drive, H-9 ter- [ 
minal, complete software package, cassette and DOS. Asking | 
$1)00 G. Arsetwau, 19 Zwicks Farm Rd., PlantsvIUe, Ct| 
06479, [203) 621-4109 after 5 p.m. 

FOR SALE: The foJbwIng back issues of BYTE July, I 
September, October. November, and December of 1976; ail but ! 
August of 1977; afi of 1978: and January through June and I 
December of 1979. In excellent condition, will sell all or part,| 
Best offer plus shipping. Ronnie Powell, 2306 South 126 E Ave.. 
Tulsa. OK 74129. 

WANTED: BIOS to run CP/M on Spacebyte processor. J. | 
Weldon BelMlle, 926 Malcolm Ave,, Los Angeles, CA 90024. 


March BOMB Winners 

"Buifd the ECM-I03, an 
Originate/Answer Modem” by 
Steve Oarcia is the first-place winner 
in the March BOMB contest. He'll 
receive the S100 kitty. Second place 
and the S50 award goes to Tom 
Moran for his article "New 
Developments in Floppy Disks." 
Larry Sarisky earned third place for 
his discussion of improved data¬ 
storage technologies in "Will 
Removable Hard Disks Replace the 
Floppy?” 


Correspondence 

Address all ediforial correspondence to the 
editor at BYTE, FOB 372, Hancocfc NH 03449 
Unacceptable mariLf scripts will be returned if j 
accompanied by sufficjent first class postage. Not 
responsible for lost manuscripts or photos. Opin-1 
ions expressed by the authors are not necessariJy 
those of SYTE, Entire contents copyright © 1983 
by BYTE Pubfications Inc. All rights reseived I 
Wlrere necessary, permission is granted by the 
copyright owner for (tbraries and others registered 
with the Copyright Clearance Center [CCC] to I 
photocopy any article herein for the base fee of | 
S1,50 per copy of the aiticfe. Payment shoufd be 
sent dfrectJy to the CCC, 2 1 Congress Si Salem 
MA 01970. Copying done for other than i^rsonal I 
or interna! reference use wfthout the permission of I 
McGraw+fifr Is prohibited. Requests for speciaf per-1 
missjon or bulk orders shoufd be addressed to the I 
pubffsher. BYTE® is availabfe in microfomi from I 
University Microfilms EnternatfonaL 300 N 2eeb I 
Rd, Dept PR, Ann Arbor Ml 48106 USA or IS Bed¬ 
ford Row, Dept PR, London WC1R4EJ England, 
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tat NATIONAL COMPUTER 197 
1 SUPER WAREHOUSE 156 
800 SOFTWARE 155 
A.C.E SYSTEMS 300 
A.ST.RESEARCH 103 
A.S.T.RESEARCH 166, 167 
AB COMPUTERS 503 
ADOMASTER CORP, 502 
ADtSA CORP. 612 
ADV.COMP.PROO. 522, 623 
ADV.aYS.CONCEPTS 444 
ALF PRODUCTS, INC. 164 
ALL electronics CORP. 504 
ALPHA BYTE COMP.PROD. 50, 51 
ALPHA BYTE COMP.PROD. 293 
ALPHA SOFTWARE 25 
ALTOS COMP.SYS. 203 
AMOEK 107 

AMER.SQUARE COMP. 147 
AMER. BUYING & EXPORT 489 
AMERICAN EXPRESS 439 
APPLE COMPUTER INC. Gil, 1 
APPLE COUNTRY LTD. 497 
APPLEWARE, INC. 514 
APPUeO ANALYTICS 373 
APPLIED CREATIVE TECH 14 
ARBA 473 

ARBUTUS TOTALSOFT INC. 516 
ARK MICROSYSTEMS 483 
ARTIFICIAL lNrL.RESRCK. 506 
ASHTONTATE 77 
ASHTONTATE 266 
ASHTON-TATE 356 
ASPEN SFTW.CO. 122 
ATARI 175 

ATLANTIS ELECTR.CORP. 516 
AUTOMATED EQUPMNT. 219 
AVOCET 423 
BARGAIN BOARDS 504 
BASF SYSTEMS 153 
BASIS, INC, 209 

BAUSCH & LOMB INSTR.SYS. 239 
BELL. JOHN ENGR. 506 
BEST WESTERN INTL 406.409 
BHRT148J49 
BIBLE research SYS. 242 
BLAT RESRCH & OEVELP. 250 
BOTTOM LINE. THE 331 
BOTTOM LINE, THE 390 
BUSINESS MANAGER 302 
BUSINESS SOLUTIONS 496 
BYTE BOOK CLUB 418, 417 
BYTE INDUSTRIES 134 
BYTE BACK ISSUES 481 
BYTEK COMP.SYS. 300 
BYTEWRITER 16 
C-SYSTEMS 508 
C.S.O. INC. 498 
CABLES UNLTD. 512 
CALIF. DATA CORP. 502 
CALIF. DIGITAL 520, 527 
CALIF.MICRO.COMP. 481 
CDR SYSTEMS 500 
COS 506 

CHECK-MATE 242 
CHIPS 6 DALE 510 
CHRISLIN INDUSTRIES 251 
CLAFf, WILLIAM J. 496 
CLEO 427 
CMC INTL 135 
CMC INTL 440 
COGITATE 502 
COLONIAL DATA SERV, 02 
COLORADO COMP.PERIPH. 496 
COLUMBIA DATA PHCX3. 248,249 
COMMUNICAU INC. 106 
COMMUNICATIONS ELECTR 507 
COMP.OOMPNTS.UNLTD. 515 
COMPAQ COMPUTER CORP. 265 
COMPONENTS EXPRESS 494 
COMPUAOD 310 
OOMPyAOD496 
COMPUPROGODBOUT 20, 21 
OOMPUPROrtSOOBOUT 22, 23, 24 
COMPUSERVE 336, 337 
OOMPUSHACK 260^ 269 
COMPUTER AGE 512 
COMPUTER APPARATUS 511 
COMPUTER CHANNEL 494 
COMPUTER DISCOUNT PROD. 501 
COMPUTER EXCHANGE 206,207 
COMPUTER EXCHANGE 206, 207 
COMPUTER EXCHANGE 206, 207 
COMPUTER INNOVATIONS 26 
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83 COMPUTER MAIL ORDER 350,351 

66 COMPUTER PERIPH.INC. 113 

67 COMPUTER PLUS 477 

eS COMPUTER SFTW. STORE 471 

89 COMPUTER SOLUTIONS 357 

90 COMPUTER SPCLTIES, 407 

84 COMPUTER STORE, THE 512 

85 COMPUTER STORE, THE 514 

^ COMPUTER WAREHOUSE 381 

91 GOMPUTERUNEINrL-A400.40l 
02 COMPUTERUNE INTL-B 41^ 

^ COMPUTERS AND MORE 504 

95 COMPUVIEW PROOJNC. 63 

96 CONSOLINK171 

98 CORONA DATA SYS, 186. 187 

99 COST PLUS COMP. 498 

458 COUGAR MOUNTAIN SOFT. 284 

101 CREATIVITY UNLTO. 508 

102 CROMEMC0 5 

103 CSCS504 

104 CUESTA SYSTEMS 510 

105 CUSTOM COMP.TECH. 146 

- CYBERNETICS INC. 75 

106 CYBERSOURCE 4!0 

107 CYCLONE SOFTWARE 500 
106 DATA ACQUISITIONS 321 

109 DATA CABLE CO. 510 
194 DATA MAIL 459 

111 DATA TRANSLATION INC. 397 

112 OATA-ED275 

110 DATASOURCE SVSCORP. 426 

113 DATASOUTHOOMP.CORP. 145 

114 DATASOUTH COMP.COflP. 318 

115 DATAWARE SYSTEMS 502 

117 DELUXE COMP.FORMS 304, 305 
110 DENNISON KYBE CORP. 83 

119 DIABLO DISTRIBUTION 361 

120 DIAMOND SOFTWARE 262 

121 DIGISOFT COMPUTER 290 
431 DIGITAL DIMENSIONS 160 

122 DIGITAL EQUIPMNT.CORP. 231 

123 DIGITAL LABORATORIES 176 

124 DIGITAL MARKETING 10 

125 DIGITAL PRESS 294 

128 DIGITAL RESEARCH 65 
127 DIQfTAL RESEARCH 378 

- DISCOUNT SOFTWARE 220, 221 
120 OOCUTEL OLIVETTI 391 

129 DOKAY 0OMP.PnOO1NC. 520,521 

130 DUAL SYS.OONTROL CORP, 330 

131 DWIGHT CO. INC. 500 

132 OYNALCMSIC INFOTECH 163 

133 DYSAN CORP. 311 

134 E, ARTHUR BROWN CO. 506 

135 E/Z ASSOC. 512 

136 EAST SIDE SOFTWARE 366 

137 EASTERN ENTERPRISES 432 

138 ECOSOFT483 

141 electronic SPCLISTS 480 

142 ELITE SOFTWARE 496 

• ELLIS COMPUTING 237 
461 EMC DISTRIBUTORS 461 

143 EMERY AIR freight 394 

* EMPIRICAL RESRCH.GRP. 27 

139 EMS39g 

140 EMS506 

144 ENGINEERING SPECIALTIES 212 

145 ENTER COMPUTER 233 

146 EPSON AMERICA 65 

147 ESSEX PUBLISHING 459 
140 eXPOTEK133 

149 EXXON OFFICE SYSTEMS 500 

150 FACITDATAROYAL273 

151 FIGURE LOGIC BUS. EQUIP. 490 

152 FORMULA INFL. 436 

153 FORTE 612 

154 FOX & QELLER INC. 316 

21 FRANKLIN COMP.CORP. 307 
391 FROBCO200 

156 FURNITURE SYS-INTUNa 514 

157 G H COMPUTER SYS. 502 

168 GARDEN OF EDEN COMP, 498 

159 GENIE COMP.CORF. 296 

455 GEN5TAR REI SALES CO, 284 

160 GIFFORD COMP. SYS. 201 

451 GLADSTONE ELECTRONICS 232 
101 QliTHONiX INC. 510 

163 GREAT SALT LAKE COMP. 505 

164 GREENWOOD MFG. 250 

165 QTEKrNC.2gO 

160 H.H.S. MICROCONTROLLERS 510 

168 mYESMICROCOMPPflOO.94.96 

169 HAYES MICROCOMP.PROD. 60, 69 
171 HAYES MICROCOMP.PROD, 370 
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172 HDL RESEARCH LAB. tNC. 460 

173 HEWLETT-PACKARD 115 

174 HITACHI 79 

175 HOEI SANQYO. LTD. 366 

20 HOLLYWOOD HARDWARE 500 

176 HUMAN DESIGNED SYSTEMS 368 

177 HUMAN SOFT 325 
176 l-BUS SYSTEMS 125 

179 I.T.M.SOe 

180 IBM CORP 240, 241 

161 IBM/SMALL SY^ DIV. 456, 457 
192 IDE CORP. 431 
163 IMAGE COMP.PROD. 516 
194 IMS INTERNATIONAL 34 

185 INFO. REDUC7KIN flESEABCH 414 

186 INFORUNNER CORP. 415 

187 INFOCOM, INC138.137 

188 INFOSCRI6E10 
199 INMAC353 

190 INSIGHT ENTERPRISES 504 

191 iNSTm/TE-SCTFJkNALYStS 131 

192 INTEGRAL QUALITY 347 

193 INTEGRAND 96 

196 INTERACTIVE MICROWRE. 174 
190 INTERACTIVE STRUCT. 172 

197 INTERCONTNMICROSYS. 30 

198 INTERDATA SYSTEMS INC. 502 

199 INTERTEC DATA SYS, It 

200 IPEX INTL 508 

201 IRONSIDES COMP. CORP. 211 

202 ISA CO. LTD. 326 

203 J,C,5YST€MS 192 

204 JADE COMP.PROD. 517 

205 3ADE COMP.PROD. 518, 519 

206 JAMECO ELECTR. 528, 529 

207 JDR MICRODEViCeS 536, 537 
200 JOR MICRODEVtCES 538, 539 
200 JDR MICRODEVICES 540 

210 KADAK PRODUCTS, LTD. 402 

211 KENSINGTON MICROWARE 227 

212 KERN PUauSHING 348 

213 KERN PUBUSHING 349 

214 KEYTRONICS CORP. 314 

215 LABORATORY MICROSYS. 508 
437 LANGLEY ST. CLAIR 263 

216 LASER MICRO 323 

217 LEADING EDGE PROD. Clll 
459 LIBERTY COMP, SALES 333 

218 LIGO RESEARCH INC. 287 

219 LOBD DRIVES INTL 509 

220 LOGICAL DEVICES 479 

443 LOGICAL MICROCOMPUTER 447 

221 LOMAS DATA PRODUCTS 261 

222 LOTUS DEVELOPMENT 299 

223 LSUAPAN CO. 500 

224 LVBEN COMPSYS. 516 

225 LVBEN COMPSYS. 418 

227 MACROTECH INTL 117 

226 MAISQRBUS4^ 

228 MAILDOMP493 

229 MAIN KANNINQ INC. 496 

230 MANNESMANN TAUY 279 

231 MANX SOFTWARE 474 

232 MARK OF THE UNICORN 374 

233 MARK WILLIAMS CO. 341 

235 MARVMAC INDUSTRIES 70 

236 MASON COMPUTERS 384 
‘ MAXTEK2e4 

237 MAYNARD ELECTRONICS 408 
236 MCNEILL 468 

239 MC/NINC.506 

240 MCGRAW-HILL CORP 392, 393 
- MCGRAW-HILL CEC 305 

" MCGRAW-HILL PROF. MANAG. 
NETWORK 304 A-P 

241 MEDIA DISTRIBUTING 332 
54 MEDISOFT516 

243 MEGA CO 508 

244 MEGABYTE INDUSTRIES 514 

245 MEMORY MERCHANT 119 
' MEMOTECnei 

240 METHOD SYSTEMS 498 

248 MICRO APPUCATIONS 514 
435 MICRO BUSINESS WORLD 313 
313 MICRO MAIL 513 

249 MICRO MANAGEMENT SYS. 253 

250 MICRO MART 500 

252 MICRO PRO. INTL 254, 255 

253 MICRO-SCI359 

254 MICRO SOLUTIONS 496 

255 MICRO TYPE 284 

256 MICRO WEST 204 

257 MICRO WORKS, THE 199 

258 MICRO XPRESS 380 


To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you sefea from the 
list. Add a 20-cent stamp to the card, then drop it in the rnafl. Not only do you gain information, but 
our adveXi^sers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big¬ 
ger BYTE, The index is provided as an additional service by the publisher, who assumes no fiabllity for 
errors or omissions, * Correspond directly with company 
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MICROCOMP.BUSN.IND. 67 
MICROCOMPBUSN.1ND. 410 
MICRODYNAMICS 496 
MICROHOUSE 289 
MICROPERIPH.CORP,THE 504 
MICROPERIPH.CORP, THE 506 
MiaK}PnOC^SORS UNLTD. 498 
MICROSOFT (CPD) 71 
MICROSOFT {CPO 165 
MICROSOFT CPD) 271 
MICROSOFT !CPD}338 
MICROTECH EXPORTS 118 
MICROWARE 514 
MINOLTA CORP. 437 
MITSUBA 436 

MORROW DESIGNS 376, 377 
MOUNTAIN VIEW PRE^ 433 
MTI SYSTEMS CORP. 324 
MUSYS 440 
NEBS 60 

NEC HOME ELECTR.USA 179 
NEC HOME ELECTR,U&A 101 
NEC HOME ELECTR.USA 163 
NETftONiCS IN 
NETWORK CONSLTNG CORP. 81 
NEW TECH ASSOC. INC. 364 
NORTH HILLS CORP. 504 
NORTH HILLS CORP 510 
NORTH STAR COMPUTERS 346 
NORTHWEST DIGITAL SYS. 66 
northwest INSTPSYS. 336 
NORTHWEST MICRDCHIP DIST, SCO 
NOVATION 108. 109 
NOVELL INC. 33 
O'HANLON COMP. SYS. 441 
OLYMPIC SALES 139 
OPEN SYSTEMS INC, 274 
ORA ELECTRONICS 495 
ORANGE MICRO 228 
orange MICRO 229 
ORANGE MICRO 195 
ORYX SOFTWARE 213 
OSBORNEMCGRAWHIU. 343, 346 
OWENS ASSOC. 422 
PACIFIC EXCHANGES 500, 502, 
500, 508, Sm 612, 514 
PALOMAR COMP.EQUIP. 362, 363 
PAN AMERICAN ELEC.ING. 364 
PER SCI INC. 500 
PER SCI INC. 512 
PERCOM DATA 9 
PERSONAL 3YS.TECHN. 296, 297 
PH ASSOCIATES 476 
PHASER 1B0 
PHYSICAL DATA 146 
PICKLES 6 TROUT 252 
PION INC. 236 
POPCOM 468 

PRAariCAL PERIPH. 20, 29 
PRINCETON QRAPHtC SYS, 177 
PRINTER STORE, THE 315 
PRIORITY ONE 530, 531. 532, 
533, 534, 535 

PROGRAMMERS SFTW, EX. 90 
programming INTL 320, 329 
PROMPTDOC, INC. 178 
PROTECTO EkTERPR. 198 
PROTECTO ENTERPR. 413 
PflOTQSYS 429 

PROXIMITY DEVICES CORP. 463 
PRYOR COMP, 458 
QUADRAM CORF 57 
QUADRAM CORP. 12, 13 
QUARK ENGINEERING 72, 73 
QUaiE DISTRIBUTING 173 
QUELO 412 

QUICK^N-EASI PROD. INC. 478 
QUICK TAX 64 
BACAL-VAD1C 370 
RADIO SHACK CIV 
RED BARON COMP.PROD. 157 
ROCKY MT.MICRO tNC. 205 
flOKLAN SOFTWARE 193 
RQNSAN ELECTRONICS 416 
RTL PROGRAMMING AIDS 508 
RUTISHAUSER 445 
S8W COMPUTER SUPPLY 508 
3-TOO DIV. 696 CORP. 358 
SAFEWARE434 
SAGE COMP.TECH. 143 
SAKATA 31 

SATURN SYSTEMS INC. 87 
SATURN SYSTEMS INC. 319 
S.C, DIGITAL 354 
SCOTTSDALE SYSTEMS 309 
SD SYSTEMS 182 
SEEQUA COMP,CORP. 6 
SEI 142 

SEKQN COMPUTER 200 
SEMI DISK SYSTEMS 101 
SENTINEL COMP.PROD. 144 
SIERRA DATA SCIENCES 46, 47 
SIQEN CORP. 473 
SILVER REED AMERICA 443 
SLR SYSTEMS 502 

cj itncp 

SMALL COMPUTER CO. 301 
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SMITH CORONA 245 

371 

TALLQRASS TECH. 61 

452 

TOUMAYAN & ASSOC. 232 

353 

8NAVE SYSTEMS 498 

372 

TARBELL ELECTR. 267 

a 

TRANS WORLD AIRLINES 312 

354 

SOFTECH MICROSYS 327 

373 

TATUM LABS 486 

360 

TRANSTAB 105 

355 

SOFTWARE BANC 68 

374 

TAURUS COMP.PPOD.\m. 32 

392 

TRISTAR DATA SYS. 176 

356 

SOFTWARE BANC SEMINARS 322 

375 

TAURUS COMPPROD.INC, 278 

383 

TSK ELECTR.CORP. 161 

357 

SOFTWARE SUPPORT INC. 478 

311 

TAVA CORP. 277 

384 

TYCOMP a>MPANY 500 

356 

SOFTWEAR UNLTD, 412 

312 

JAVA CORP, 285 

388 

as. EXCHANGE 514 

358 

SOLID STATE SALES 200 

376 

TAYCO BUSINESS FORMS 5Q2 

389 

U.S. EXCHANGE 510 


SORCIM 120, 127 
star MICRONICS 223 

377 

TECH-DATA CORP. 510 

385 

U.S- MICRO SALES 524, 525 

380 

* 

TECHNICAL SYS.C0NSLTNS. 235 

387 

U.a ROBOTICS 92 

361 

STARBUCK DATA CO. 317 1 

376 

TECHNIQRAPHIC DESIGNS 504 

400 

UNIFIED SOFTWARE SYS. 490 

302 

STEMMOS LTD. 294 

379 

TEKTRONIX INC. 123 

401 

UNITED COMPUTER 17 

3B3 

STIRSMAN CORP. 460 

300 

TELETEK 15 

402 

UNIVERSAL DATA SYS. 45 

364 

STREET ELECTR. CORP, 156 

301 

TELETEX COMMUNICATIONS 421 

404 

VECTOR ELECTR. 424 

365 

SUNBELT COMP. PROD. 412 

302 

TELEVIDEO INC. 200, 281 

405 

VECTRIX 247 

366 

SUNNY INTL 497 

303 

TERMINALS TERRIFIC 286 

* 

VERBATIM CORP. 365 

367 

8UNTRONICS 504 

384 

TEXAS COMP.SYS. 307 

* 

VICTOR TECHNOLOGIES 446, 449 

366 

SUNTBONICS 498 

• 

TEXAS INSTRUMENTS 225 

406 

VIDEX 18 

368 

SUPERSOFT 243 

386 

TOI334 

409 

VIDIOM 516 

370 

SUPERSOFT 141 

305 

THINKERS SOFT INC. 258 

410 

VISTA COMPUTER CO, 202 

439 

SYSTEMED 514 

389 

TOTAL ACCESS STS. 518 

411 

VISUAL TECHINC.201 
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242 VLM COMPUTER ELEC. S10 
412 VROATA3ae 

• WAREHOUSE SOFTWARE aeO 

414 WASHINGTON OOMPSERV. 420 

415 WASHINGTON GOMPSERV. 477 
‘ WESTICO INC. 121 

• WHITESMITHS LTD. 03 
417 WINTEK COflP 510 

410 WINTERHALTERJNC. 471 
410 WORDTECH SYSTEMS 430 
420 WORDTECH SYSTEMS 512 

423 WYNDHAM GROUP 475 

424 WVSE TECHNOLOGY 58, 50 

425 X COMP 383 

428 YANG ELECTR. SYS. 174 
448 YANG ELECTR. SYS, 408 
427 ZOBEX215 


*Corrcspond directly with compat 


NATIONAL ADVERTISING SALES REPRESENTATIVES: 


NEW ENGLAND 

ME, NH, VT, MA. Rl 

Paul McPHerson. Jr. fSIT) 262-1160 

McGraw-HlJJ Publications 

607 fioyfstiHT Street 

Boston. MA021T6 

ATLANTIC 

NJ (NORTH), NY, NYC, CT 
Eugene Duncan (212) 997-2096 
McGraW'NIIJ Publications 
1221 Ave of the Americas - 39th Floor 
Nevv York, NY 10020 

Dfck McGurk (212] 997-3580 
McGraw-HljJ Publications 
1221 Ave of the Americas - 39th Floor 
New York, NY 10020 

EAST 

PA (EAST), NJ (SOUTH], IWID, VA, W. VA, 
DE, D.C. 

Daniel Ferro (215] 496-3S33 
McGraw-Mlir Publications 
Three Parkway 
Philadelphia, PA 19102 

SOUTHEAST 

NC, SC, GA. FL. AL, TN, 

Maggie McClerfand (4041 252-0626 
McGraw-Hril Publications 
41 70 Ashford Dunwoody Road - Suite 420 
Atlanta, GA 30319 


MIDWEST 

JL. MO, KS, lA, ND, SO, MN, Wl, NR 

Jack Anderson (312] 751-3740 

McGraw-Hill Publications 

Blair Building 

645 N. Michigan Ave 

Chicago, IL 60611 


GREAT LAKES, OHIO REGION 
Ml, OH, PA (ALLEGHENY), KY, IN, 
EASTERN CANADA 
Dennis Riley (313) 352-9760 
McGraw-Hill Publications 
4000 Town Ceriter - Suite 770 
ScH/thrield, Ml 48075 


SOUTHWEST, ROCKY MOUNTAJM 

UT, CO, WY, OK, TX, AR, MS, LA 
AJan Morris (214) 454-2400 
McGraw-Hlii Publications 
Preston wood Tower - Suite 907 
5151 Beltllne 
Dallas, TX 75240 


SOUTH PADFIC 

Southern CA, AZ, NM, LAS VEGAS 
Page Goodrich (714) 557-6292 
McGraw-Hill Publications 
3301 Red HIJI Ave 
Building #1, Suite 222 
Costa Mesa, CA 92626 


Karen Niles (213) 480-5243, 407-1160 
McGraw-Hill Publications 
3333 Wllshlre Boulevard 4407 
Los Angeles, CA 90010 

NORTH PACIFIC 

HI, WA, OR, ID, MT, NORTHERN CALIF, 
NV (EXCEPT LAS VEGAS) W. CANADA 
David Jem (415) 362-4600 
McGraw-Hill Publications 
425 Battery Sl- 
San Francisco, CA 9411T 

Bill McAfee (415] 964-0624 
McGraw-Hill Publlcailons 
TOGO ElwePI Court - Suite 225 
Palo Alto, CA 94303 

WEST COAST SURPLUS AND RETAIL 
ACCOUNTS 

Tom Harvey (805) 964-8577 
3463 State St. - Suite 256 
Santa Barbara, CA 93105 


International Advertising Sales Representatives: 


Mrs- Marla Sarm lento 

Mr. Frit7 Krusebecker 

Mr. Elio Gonzaga 

Nlkkel/McGraw-HIII Publishing Co 

Pedro Teixeira S, Off. 320 

McGraw-Hill Publishing Co. 

McGraw-Hill Publishing Co. 

Nikkei Annex Bldg I 

Iberia Mart 1 

Lfebigstrasse 27C 

Via Baracchinl 1 

2-1-2 Uchlkanda 

Madrid 4, Spain 

D-6000 Frankfurt/Main 1 

20123 Milan, Italy 

Chlyoda-Ku 1 

45 52 89T 

West Germany 

86 90 617 

Tokyo, Japan 1 

Mr. Andrew Karnig 

Andrew Karnig & Associates 

72 01 81 

Sea vex Ltd. 


Kungsholmsgatan 10 

Mr. Michael Sales 

05-49/50 Tanglln Shopping Center 


112 27 Stockholm, Sweden 

McGraw-Hill Publishing Co. 

19 Tanglln Pd. Singapore 1024 


08 SI 60 70 

17 rue Georges Bizet 

Republic or Singapore 


Mr. Hans Csokor 

Publlmedia 

F 7S1I6 Parrs 

France 

720 33 42 

Seavex, Ltd. 


Relsnerstrasse 6! 

A-1037 Vienna, Austria 

Mrs. Gurit Gepner 

McGraw-Hill Publishing Ca¬ 
lls Yosephtal St. 

Bat Yam, Israel 

866 561 321 39 

Mr. Simon Smith 

McGraw-Hirr Publishing Co. 

34 Dover St. 
LondonWIXBRA 

England 

01 493 1451 

Room 102, Yu Yuet Lai Bldg. 

43-S5 Wyndham St, Central 

Hong Kong 
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Radio Shack Presents 


The Micro 


Powerful Built-In 
Software 
Retains Memory 
Data When “Off" 
Self-Contained 
Telephone Modem 
8K RAM- 
Expandable to 32K 


Introducing the TRS-^80 Model 100 Portable Computer 
—User-Friendly Software Makes it Truly Revolutionary 


Imagine a computer on your desk so small, it can fit in 
your in-basket. The second you turn it on, imagine seeing 
a menu of built-in executive management programs and 
your own files, ready for immediate use. All revealed on 
an eight’line by 40-character LCD display positioned just 
above a full-size keyboard. And when you leave the 
office, imagine a three-pound computer you can take 
along, because it works on AC or batteries. 

Stop imagining. The new TRS-80 Model 100 is the com¬ 
puter you've been waiting for. As a desk organizer, it's a 
phone directory, address book, appointment calendar 
and telephone auto-dialer. It's a personal word proces¬ 
sor, as well. There's even a built-in modem to access 
other computers by phone. 

Come see the most revolutionary computer since the 
TRS-80 Model I at over 6500 Radio Shack stores and 
participating dealers, including over 400 Radio Shack 
Computer Centers nationwide. 

Radio/haeli 

The biggest name in littie computers^^ 

A DIVISION OF TANDY CORPORATION 
Circle 320 on Inquiry card. 


Send me a free Model IQO brochure today 


Mad To: ftadio Shack, Dept. 0J-A-I6S 
300 One Tandy Center. Fort Worth, Texas 76102 




Retail pric&s may vary at indivi^u^l Btai-cs amf dealers. 
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Turbo GameWorks® 

Also recently released, Unto GameWorks 
is what you think it la “Games" and 
“Worka" Games you can play right away 
(like Chess, Bridge and Go-Moku), plus 
the Works—i^diich is how computer 
games work. All the secrets and strategies 
of game theory are there for you to team. 
You can play the games “as Is" or rnodlftr 
them any which way you vranh Source code is included to let you 
do that, and whether you want to write your own games or simply 
play the off-theehelf games, Turbo GameWorks will give hours of 
diversion, education, and tntrlgue. George Koltanowaki, Dean 
of American Chess, and 
former President, United 
States Chess Federatton, 
reacted to Turbo Game- I 
Works like this; "mth | 

Turbo GameWorks, 
you’re OR your way w 
beoomtaga master chess 
pJ^r." And KltWools^, 
writer, author, and twice 
Champion of the Hue 

Ribhon Pairs, wrote, “Nowplaythe world’s most popular card 
game~Brid^... even program your own Mding and 
soaring oonvendons" Suggefled retaiL $69.95. Use a $10.00 
Scratch ’n Win Rebate and you’re talking an incredlhle $W.95! 
Minimum memory; 19SK. 





S 10.00 Serf ’a Win Henmi 


Tuito GrapbJz Iboiiboz® 

It includes a li&aty of gr^hics routines for 
Turbo Pascal pregrama Lets even 
beginning pregraramers create high- 
resolution grephics with an IBM, Hercules,” 
or compatlbte grs^hics adtper. Our Turbo 
Graphix Toolbox includes aH the tools youll 
ever need for ctoJnplex bustoesB gre^ihics, 
and storing screen Ima^ to memoiy. It comes 
complete with source code, ready to compile. Suggested retail 
$69.95, hut with a $10.00 Scratch 'n Win Rebate, on]y $89P6I 
Minimum memory: 19SK 




-b! ; 10.00 Scratch 'o WinR etatel 

Turbo Tutor* 2.0 

The new Turbo Tutor can take you 
flrom “What’s a computer?" through 
complex data structures, assembly 
languages, trees. Ups on writing long 
pregrama in Thrbo Pascal, and a high 
level of eiqiertlee. Source code for every¬ 
thing la included. New sfillt aareene allow 
you to put source text in the bottom half 
of the screen and run the examples in the top half. There are 
quizzes that aak you, show you, tell you, teach you. You get a 400- 
page manual—which is not as daunting as it sounds, because 
unlike many software manuals, it was not written ly orangutans. 
Suggested retaiL $3955. Use a $ 10.00 Scratoh ’n Win Rebate and 
you’re down to an unheard of $89,951 MlnimiiT n memory; 19SK. 




Sait gemaieit 
komStKfs Sa^ furtro 
Psscai 


Send a duck to the hoat! 

If you'd like to help America's efforl la recapture I he America's Cop Irom Auslralia, 
you can make a tax-deductible donation lo "Heart ot America" Chailenge, 11 
South LaSalle St., Suite 1670, Chicago, Illinois 60603 


ftEco0fion tor Bin&nd fnt&natimi /as come hm inisross. iradc. and rmfia. and snetudes boiti prodtxi 
3wsfd% and awaids fof iccfmiat excetfence and maiielmg 

— Amtfka'i Ctk- Cemiag Soimf 


j How to use Seratcli 'n Win Rebates 

I It's really simple. You purchase Ihe product between 9/5/&6 and 3/31/87, and 
return Ihe license agreement along with dated proof ol purchase and your rebate 
I card. We'll mail you a check lor $10.00 on single product purchases or a check tar 
I $15.00 when you buy an adv^isad "bundle"—which means our Turbo Pascal 
Jumbo Pack, or Turbo Lightning and Lightning Word Wizard, or Reflex: The Analyst 
and Rellex Workshop, or SideKtek and Traveling StdeKick. (Restrictions do apply 
I See Official Rules on back of Instant Wimer card). 






























Turbo Pascal Programming 


Turbo Editor Toolbox" 

€ 0 de Reoentbr released, we called our new 
TUrtx) Editor Toolbox a “construction 
jfe set to wnte your own word processor." 
Peter PbMinann of fC Magazine 
covered it pretty weE with, MWlte 
■ ycurown M)rdpioc^sor’pr:^ramtQ^ 

intermediale le^l proffanmers, with 
Jots ofbeJp in the him ofprewhoen 
procedures coveilqgr emything horn word wrap to puR-down 
windows." Source code is included, and we also include Micro- 
Star, a full-blown text editor with pull-down menus and window¬ 
ing, It interfaces directly 
with Tdito lightning to 
let you spell-check jour 
MiemStar filea Jeny 
PournelleofBOT 
magazine said, “Idle 
new Thrbo Editor 
IboIboK is the Turbo 
Pascal soun^ code 
tojust about anything 
you ever wanted a PC- 
compatible text editor to 

do” Suggested retail $69,951 Use a $10.00 Scratch ’n Win 
Rebate and jouH get all this for only $59.98! Minimum 
memory: 1£^ 


vmJMate! 


Turbo Prolog 

“Gbriand IniBinaiJimal, Ino. is 
gunnirigQntotbei^finsnkiDtbe 
artsSclal fnteil^anoe and epgfn- 
R SBgwgffllQjH eersngiaiiffia^mflmrei&se, 

f rkJingaboaixiaasw$99Tinto 

i IfflinS! OwItSb says Ibm Schwartz in 

t Wrfi^ JwrTfll^^ EiectrontoEqgiDeerlqg'nmea 
■ninfiiSi SHiilHA And BO we are. Our new Turbo 

Prolog baa drawn rave 

BbIB^^I"***"^^ reviews—which we Tiiiiik are 
well deserved—because Tlirbo Prolog 
bungs Sth-^eraOon language and superoranputep power 
to your IBM PC aM compaUblea Turtio Profcg is a hl^- 
Bp^ oompllesp for the artJflclal mielUgenDe language, 

Mog, vdiJch iB probably one of the meet powerftil 
pitgraminlng languages ever conceived. Wb EBade a 
worldwide linpai^ with Turbo Pascal and you can eiqiect the 
Game resulte and iBvotutiGn from Tltebo Prolog liie natural 
language of arubclal intelligence. Danyl Rubin, writing in 
A/Ej^msaid, ‘TbBtofMgoJJbragBneralJythei^^ 
most approaehahte implements ofJMcg;”Sugge8ted 
retell, $99.95. Use a $10.00 Setrateh ’n Win Rebate and that 
goes down to only $69.95/ Mlnimuni memoiy 384K 


MicfOStar fOe direciory 
access^ by puH-down mf!ti 


•' Analylicat dalabase manager. Provides complete, new look 
at data normally hidden by programs like 1-Z-3* and dBASE* Best repofi generator 
for. and complement to, 1-2-3. 

Important new addition la Refie>t: The Analyst. Gives you 22 
ditferent lemplates to run yojr business right. 

Complete RAM-resident desktop ftianagement ioctudes notepad, dialer, 
oalculalor and more. 

Electronic veiBion at biisiness/personal diaries, daytime 
organisers; works with your SideKick files; importani professional tool. 

Keyboard enhatveer, Simple macros turn 1000 keysfrokes into 1 Also 
encrypts your files Id keep conlidential files conftdenlial. 

liorfe*..: 

.rjj; 7 g' Works with all yoj programs and checks yoiir spellir$g 
yw (H>e! Includes 80,000-word Random House" Concise Word List and 50,000 ^ 
word Random House Thesaurus, foreainner of Turbo lightning Library" 

jf Includes ingenious crossword solver and six other word 

challenges. II you’re into programming, Lighining Word Wizard is also a devetopmenl 
toolbox and Ihe tectinical reference manual lor Turbo Lightning 


$cc^r 

raWM Pt^CAt JttMinnwi manory IZaK. mebdes fiOar and BCD lesliies l« lG4i MS-DOS Ski CFVM-aS srSTems 
CP/M.BC version ttvikivn nne(r«r^ m 606? afli SCO leklveS ihX tvaiUtiie TlNniMMnMSf WOLMOX Mimnuii 
tnefiKiv CP^'SO mwiiLin inefnaY: nequires Tifbo Pascal w Idef. TtfMO BftAPhtt TWUMH" 

Mtninin memoiy 19i2K Requires t>CfMS-D0S 2.0 w Wei. Tvt» P^ 3 0. ixf iSM COA. UerisAs MonoctirDnie Cant h 
dqjiflleni TUMD TUrOfl t§ Mirifnisn [n«n«Y. tSZK CP/M-BO mhskki -rivMTun rnemwir 4BK. Reqmres PC/MS-OOS 
20 or Wer nd Tiilio Pisat 30 WMO fiVTOA rOOlMUr' Mitmini tiwny ]m Requies PC^IAS^DOS ZO of Uer 
^ TurtXi 30 mao !MI^WO^tKr Mlnruri mennrr mx ReqjKS PC/MS DOS 2il a IMf «id Tutu 
Piscal 3.C. TmtOMUHDO" MiMiuin ntemafy 301K HfflXl: TJ^AMALYSr Minnnini it«x>Y 304K Inquires \W 
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How Borland is helping bring the America’s Cup back to America! 


“Ithiiifcthose 
who grasp the 
technolo^will 
prevail” 

fflfj flhnre , PrwTidfint, 

SIliJJB Cb., Ifew; m 


Bofiand s Phdippe ft'a/in ^ ihe hsim ot 
Amanca's Cup chadengar "Hem of AfJKnca 



m HtAKT a AMERICA ^ 


wm Shore Saifs' President Bid Shore 


ail-making ia traditional—a craft—but I think 
we’re huge steps ahead of the competition when we 
get involved with higher technology," s^ Shore. 

He and Shore Sails’ 17 different franchised sail lofts 



in the U.S. are in what Shore descrihes as a “highly 
competitive business, whether it’s America’s Oup racing 
or spy race." And he adds, “You gpys (Borland) do good 
stuff that’s affordable, which is one of the reasons wl^y 
we wrote all our sail design programs in Turbo PascaL*” 

“These d^,’’ he ssys, “^ere are many ports to a 
sail, and Turbo Pascal lets us arrange all the parts 
properly. We design what the garment industry calls 
a ‘marker’—and re|y on Turbo Pascal to do 
critical things like getting thread lines 
in the same direction as load lines. 

We take the diskette to our new 
$250,000 laser cutter, which foDows 
the Pascal program precisely, 
draws out the sail and cute 
out the sail. We glue and 
sew and you’ve got the 
best there is." 


'Heart of Arnerka " SQOftfng Hs rm 
Bofiand spinnaker, suriiriQ doMiwind, 
Smta Ovi. Cetitomia 



“The wrong sails will sink 
your chances—if not your boat 
—so we wrote Turbo Pascal 
programs” ■ 


T he right sail design, at 
the price, i^t now, 

has to happen m 17 Cerent 
Shore Gaik Lofle across 
America 

It had to happen with 
Amertca’s Cup diailenger 
Heart of America which 
carries Shore sails—and it 
has to happen with the (cur¬ 
rently) TO different boete 
that Shore Sails has m their 
'hiibo Databaae Tboltm.’' 

Sail design, saU pricing 
and “heaimg the handl- 
ce^per" are aU done at Shore 
Sails with Thibo I^acaL 
in case you don't knaff 
the sharp end from the bhmt 
end of ahoat, the right sail 
des^ ibr any boat is more 
than design and pnoe. It’s 
tactical advantage. Design¬ 
ing sails that take the 
greatest advantage of the 
boat's basic design and 
rigging without getUng stuck 
with a heavle^than■dffli^able 
OfBdal Handicap. (Handi¬ 
caps can eat your chances 
faster than a Great White.) 

The “right sail" design 
bends but doesn't break the 


racing rules written by, 
amongst others, MOBG 
(Midget Offshore EactDg 
Club) or TOR (IntematJonal 
Offshore Rules). Turbo P&acal 
spills out “right sail" designs 
for Shore S^ so their cus¬ 
tomers tend to “handtcap” 
the Rules Committee instead 
of the other way around. 

Shore SaUs’ connecHon 
with Borland doesn't end 
with Tuibo Pascal and our 
Database Toolbox. 

Shore’s Rmder has also 
written SigierKEy* macros 
for “eveiy file we have” and 
says, "We'd be lost without 
them." 

He uses SideKlck* to dial 
eveiy phone call and Slde- 
Klck’s Notepad to commun¬ 
icate between aU the Lofts, 
saying, “That way we don't 
a word prooeasor.” 
Shore SaOs aJso uses Hubo 
Lightning* and Hellax: The 
Analyst,* 

So why 80 many Borland 
products to one ccmpans? 

Wm Fbwler sap, “Weu be 
sunk without theml” 



“Thers ifi 


Sad (tesigns gemsieo 
from StKM SaHs‘ Tiobo 











